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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 
First-Class Washed graded Our products include Washed 


concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
contractors and 
Municipal Authorities in Lon- 


service of 


don, Berks, Bucks, Herts, and 


Middlesex Areas. 


Sharp Sand, all sizes of shingles, 
from 3/16" up to 2”, either 


crushed or natural. 


Special Specifications made to 
order. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 


Telephone: Abbey 3456. 








7 





January, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Built in 6 days with Prometo Forms 


This 100-foot high silo for the ‘.iverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


William THORNTON & Sons Ltd 


38 WELLINGTON ROAD - LIVERPOOL 
LARk Lane 1921 (4 lines) Telegrams: ‘‘Thornpool Liverpool” 
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YORKSHIRE 
HENNEBIQUE 


Contracting Co. Ltd. 





ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 


HEAD OFFICE : 


HENNEBIQUE HOUSE 
The Mount - York 


Telephone : YORK 54656 (4 lines) 


Branch Offices : 


Hutt: 30 WINCOLMLEE. Telephone : Hull 33501 
DUNDEE: 1 West BELL ST. Telephone: Dundee 6170 
LEEDS: Royps Works, LOWER WorRTLEY, LEEDS 12. Telephone: Leeds 6371891 
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i NUCLEAR POWER 





LAING 











Civil engineering contractors at Britain’s first atomic energy 
establishment, Windscale Works in West Cumberland. (Two 
atomic piles, cooling reservoir, blower houses, ancillary buildings 
and roads and railways in the pile group.) 
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Civil engineering contractors for the construction of uranium 
plants for gold mining companies in South Africa. 





LAING 











Civil engineering contractors associated with the A.E.I.-John 
Thompson Nuclear Energy Company Limited for the con- 
struction of one of Britain’s first nuclear power stations. 


JOHN LAING AND SON LIMITED 
Great Britain, Canada, Union of South Africa, Rhodesia 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Lted., Engineers, Chelmsford, Essex 
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speed-up the 
contract with 


..BARS 


supplied cut to required 
lengths or bent to 
schedule ready for fixing 


This service has an excellent reputation in the 
reinforced concrete industry for accuracy in 
bar-bending to schedules, reliability, prompt 
delivery tc the site, and economy. Quotations 
submitted at short notice for contracts of all 
sizes in any part of the country. 


PASHLEY & TRICKETT, LTD. 


Stoke St., Sheffield, 9. Tel: 41136-7 








1: 7% R R. 7% Concrete Additives 


[BARRA] Additives include an all embracing range 
of Air Entraining Agents. Mortar Plasti- 
cizers and Anti Frost agents. 


CELLED Additives have been used in vast quantities 
on Continental projects of international 
importance. 


Additives have b2en rroduced for many 


years by MEYNADIER & CIE, A.G., 
SWITZERLAND. 


NOW AVAILABLE 

Vinsol Resin Air Entraining Agent 
Vinsol Resin Mortar Plasticizer 
The Additive for Winter Working 


Now Manufactured by 


EXPANDITE 


CHASE ROAD - LONDON, N.W.10 
Tel: ELGar 4321 (10 lines) 
Associates and Distributors throughout the world. 


ENGINEERING 
LJ aa 
Underpinning 


by 
Pynford 


—s ee ee eee ee ee ee ee ee 


* SITE INVESTIGATIONS that are 
clear and to the point 

%* NEW FOUNDATIONS designed 
and/or constructed to suit all site 
conditions 


%* UNDERPINNING by the proved 
Pynford method for high-level beams, 
or below ground level 


%*% JACKING Re-levelling existing 
buildings and cheap provisions for new 
buildings 

% EXCAVATING SHIELDS §ssup- 
plied for digging to any depth through 
shifting ground such as sand mixed 
with water 


* 

Illustration shows a steel stool acting as 

shear reinforcement in a Pynford Under- 
pinning Beam 


Pynford 
Limited 


Patentees 
Foundation Engineers, Site Investigations, 
Underpinning, Jacking 
74 LANCASTER ROAD, STROUD GREEN 
LONDON, N.4 
Telephone: ARChway 6216/7 
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This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem-- 

bers and corcrete which is 

congested v.ith reinforcement 

or prestressing wire. The 

vibrator will give equal satis- 

taction for general concrete 

work, as the |” dia. head can 

be interchanged in a few 

minutes for a more power- 

ful 14” or 24” dia. head. 

The weight of the type 

AS 30 is only 15 Ib. and 

its frequency is 12,000 
r.p.m. 


with one-inch 
diameter head 
for concrete 


which is congested 


with reinforcement 
or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from | in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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THE NAME THAT CARRIES THE WEIGHT 


Over the years the name Rawlplug has become internationally 
synonymous with efficient fixing in every kind of material. Rawlplug 
Fixing Devices and Tools provide firm, safe fixings in far less time 
than by any other method. If you have a fixing problem, please write 
to our Technical Service Department for free advice. 


RAWLPLUGS ' RAWLTOOLS . RAWLBOLTS 4 RAWLTAMPS ° RAWLNUTS * BOLT 

ANCHORS * SCREW ANCHORS * WHITE BRONZE PLUGS © RAWLTOGGLES * RAWLCLIPS 

CEMENT IN SOCKETS * DURIUM DRILLS AND HOLE BORING TOOLS FOR HAND, ELECTRIC 
HAMMER OR PNEUMATIC HAMMER OPERATION 


There are Rawiplug Fixing Devices for 
almost every material in the world... 


What an astonishing variety there is in Rawlplug Fixing 
Devices! You want an air and watertight screw fixing in 
sheet metal or glass? Use a Rawinut! Or a fixing in a 
lath and plaster ceiling? Rawlplug Spring Toggles! Fixing 
conduit to steel girders without drilling? Rawiclips! For 
screw fixings in brick, stone, etc., there's the famous and 
speedy Rawiplug; for bolting down machines, Rawibolts 
and Bolt Anchors. Whether it is breeze or cork, plasterboard, 
plastic or cavity brick, use the right Rawiplug Fixing 
Device and your difficulties vanish. 


Free technical literature and reference charts are always 
available. 


THE RAWLPLUG RAW LPLUGS CROMWELL AD. 
ewer) ™~ . 


COMPANY LTD. LONDON, S.w.7 


84508 


THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES 
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one of the most widely use 


BAR-BENDER: 


throughout the worl 








THE 1957 ARD.50 MODEL illustrated at the top of the facing page is a machine to ens 
accuracy, simplicity and economy in all bending operations. The machine has an autom: 
control which permits the desired bending angle to be pre-set, greatly facilitating repetit 
bending. The ARD.5O is a twin-head machine to bend all diameter bars from }” to 2”. 
illustration in the centre of the facing page shows the bending of an angle loop in one operati 
and the bottom illustration on the facing page shows the ARD.5O fitted with the backr 
cage for multiple bending of small diameter bars. This machine is supplied complete w 
standard accessories for bends on a 4D basis and can be fitted with Electric motor, Air-coo 
Petrol engine or Air- or Water-cooled Diesel engine. 


THE 1957 RAS.40 MODEL illustrated below is a single-disc machine which is specié 


designed for an extraordina 
high-bending production of F 
up to |4” diameter. A full h 
takes three seconds’ bend) 
time. This model can be supple 
motorised or engine driven. 





We also supply, at extra cost, 

a special device for bending CEM ENT & STEEL LTE 
Hoops and Spirals, and formers 

and backrests for special steel SECOND AVENUE, CHATHAM, KE 


such as ‘“‘Square Grip”, and 


“ Twisteel ”, etc. For full details, Telephone: Chatham 45580. Telegrams and Cables: Cembelgi, Chai 
send to: 
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1937 


ARD-50 
MODELS 


FOR SALE 
OR HIRE 
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Cold weather 
may bring joy to 
some—but not to the 
builder and contractor 
with urgent concrete work “ 
in hand. By taking special 
precautions, however, one of which 
is to use ‘417 Cement’, expensive delays 
can be avoided, even in severe 
weather conditions. Please write 
for booklet giving full details. 


|‘447cement’ 


QUICK SETTING—EXTRA-RAPID HARDENING 


THE CEMENT MARKETING COMPANY LTD 


Portland House, Tothill Street, London, 8.W.1, 
G. & T. Earle Ltd., Hull. 


The South Wales Portland Cement & Lime Co. Ltd., Penarth, Glam. 





BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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<r RIVER WALL 


920 FT. LONG 





che 
| STANDARD TELEPHONES & CABLES LTD., NORTH wootwicH 





PETER LIND & COLTD. 


ROMNEY HOUSE, TUFTON STREET, LONDON, 'S.W.! 


TELEPHONE ABBEY 736! 
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Ducts for stressed 
concrete. . .labour 
saving. . . easy to install 
. outer corrugation 
gives a perfect bond to 
the surrounding concrete 
. . the inside of the 

tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


Supplied in 3” up 
to 6” i.d. 

As approved and 

supplied for the 

Lee-McCall, Freyssinet 

and Gifford—Udall 

systems. Also suitable 

for other systems 

and designs. 


HUDESSEo 
GHODEHEE 


Supplied 
to leading 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.1 Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 25476 8 


am 


= 


contractors 


throughout 


: 


the world. 
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BIERRUM 


& PARTNERS LTD. 


DRIVING I6-in.. OCTAGONAL RAKING PILES, 
70 ft. LONG 


10 SUDBURY HiLi, HARROW-ON-THE-HILL 
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MARLEY 


> good appearance 
>» speed, adaptability 
Se ee 


» first cost is last cost 










MARLEY 


mm CONCRETE PRODUCTS 
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FOR SAFETY, SERVICE AND SATISFACTION 


MILLS SCAFFOLD CO. LTD., (A Subsidiary of Guest, Keen & Nettlefolds Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 RIVERSIDE 301! (10 lines) 


Agents and Depots: 
BELFAST - BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY 
CARDIFF - COVENTRY - CROYDON - DUBLIN - GLASGOW - HULL - ILFORD - LIVERPOOL 
LOWESTOFT - MANCHESTER - MIDDLESBROUGH - NEWCASTLE -.NORWICH - PLYMOUTH 
PORTSMOUTH - PRESTON - READING - SHIPLEY - SOUTHAMPTON - SWANSEA: YARMOUTH 
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Taking 
thought ... 


The deep contemplation of great 

minds may seem to have little in 

common with the man of action— 

yet all practical projects have their 
origin in the mind of man, and great 
modern engineering achievements must be 


based on profound scientific thought. 


Large modern structures—dams, bridges, causeways and 
the -like—require the up-to-date and efficient designs, methods 


and materials implicit in the use of pre-stressed concrete. 


The thoughtful engineer will demand the finest materials, including 


HIGH-TENSILE STEEL WIRE 


developed specially by British Ropes Limited 


FOR PRE-STRESSED CONCRETE 


BRITISH ROPES LIMITED 


WIRE SALES HEAD OFFICE — DONCASTER TELEPHONE: DONCASTER 40105 
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Contractors 


for Reinforced Concrete 


We illustrate above a nine-story block of reinforced concrete flats at Ebury Street, London, 
S.W.|, in course of construction by us for the Metropolitan Police. Architect: Mr. J. Innes 
Elliott, B.Arch., A.R.I.B.A., Chief Architect and Surveyor of the Metropolitan Police. 


Senior Architect in charge: Mr. D. T. Edwards, A.R.I.B.A. Consulting Engineer : Mr. Maurice 
Nachshen, B.Sc., M.I.C.E., M.I.Struct.E. 


ROBERT HART & SONS LTD 


121 VICTORIA STREET, LONDON, S.W.I TEL.: VICTORIA 3704 
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NEW GANDY BRIDGE 
TAMPA BAY FLORIDA 


[| PMesTesse9 
PRESTRESSED = 
CONCRETE 


CONSTRUCTION. 











McCalls Macalloy Bulletins comprise reproductions ‘of 
authoritative articles from thé technical press giving 
up-to-date information about the application of Lee- 
M.-Call prestressed concrete. 

Copies of the latest Bulletins listed below are available 
on request. 








BULLETIN No. Il. BULLETIN No. 12. 


Prestressed Concrete Bridges New Gandy Bridge, 
in North Devon. Tampa Bay, Florida. 


BULLETIN No. 13. BULLETIN No. 14. 


Pipe Bridges in Lee-McCall Mahi Bridge at Vasad. 
Prestressed Concrete. 





McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH ~- SHEFFIELD - P.O. BOX 4l 


Telephone : ROTHERHAM 2076 (P.B.Ex. 8 lines) 
London Office : 8-10 GROSVENOR GARDENS, S.W.!. Telephone : SLOane 0428 
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WHARF AND TRANSIT SHED, MILFORD HAVEN, Messrs. LIVESEY & HENDERSON, 
FOR MILFORD DOCKS COMPANY Consulting Engineers. 


is 
So | | 


ENQUIRIES INVITED 
. FOR 


DESIGN 


5 AND 


CONSTRUCTION 


HOLST 


i Civil Engineering Contractors, Reiaforced Concrete 
Head Office: 46 CLARENDON ROAD, WATFORD 





cy 








Branches: BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 





PC37 








CONCRETE AND CONSTRUCTIONAL ENGINEERING January, 1957. 


convey BULK CEMENT 
pneumatically with 


FULLER-KINYON 


CONVEYING SYSTEM AND F.H. AIRSLIDES 














for reduced cement costs, 
easier handling and 


Storing, and for 
saving time and labour 


This conveying equipment for hand- 
ling bulk cement is specially designed 
for rapid and easy erection and dis- 
mantling on the site and for the 
highest efficiency with low working 
and maintenance costs. Its use in 
most countries of the world has 
proved it to be a first-class invest- 
ment for obtaining the _ fullest 
economy in the use of cement for 
civil engineering and public works 
contracts of all kinds. Write to the 
address below for information on 
how the Fuller-Kinyon pneumatic 
conveying system can solve your 
problem and save you money. 
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A fifty years’ record 
in the production of 
first-class quality 
concrete aggregates 








have pleasure in announcing that they have now completed over Fifty Years’ 
Service to the concrete industry, during which time they have been able 
to cater for all new developments in the requirements of washed and graded 
concrete aggregates to B.S., by installing up-to-date equipment and developing 
a highly-efficient transport service. 


D U R { 7 E For Exposed Aggregate 


Supplied and delivered 








lf your contract is in the 
area shown here, make 
sure you have samples and 
prices from the best sources 
of supply of concrete aggre- 
gates by sending to— 


ROBERT 
BRETT 


& SONS LTD. 
ST. LAWRENCE HOUSE 
NEW DOVER ROAD 
CANTERBURY 
Tel. No. 3211 
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MANSFIELD 


BELPER 
@ ILKESTON ' 


~ 


- 
e@ % 
- oe. ‘ - 

= - 


| 
' 


“NOTTINGHAM |--....9 


OT 


DERBY -- ; . GRANTHAM 


- 
a 


” 
BURTON ‘ . 
@ MELTON 
LOUGHBOROUGH MOWBRAY 


* 
LEICESTER 











It is easier, cheaper, and more speedy to use Truck-Mixed Concrete for contracts 
in the area shown above. We can cater for all Truck-Mixed Concrete requirements, 
and can supply a material graded to specification with a guaranteed delivery service. 
For full details send to: 


TRENT GRAVELS LTD. 


ATTENBOROUGH, NOTTS. TELEPHONE: BEESTON 25-4255/6 
AND KING JOHN CHAMBERS, BRIDLESMITH GATE, NOTTINGHAM. TELEPHONE : 40557 











january, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING 








SIR ROBERT 


McALPINE 


& SONS 





CONTRACTORS FOR ALL FORMS 
OF REINFORCED & PRESTRESSED 


CONCRETE CONSTRUCTION 











80, PARK LANE, LONDON, W.:. 


Area Offices in Cardiff, Leicester, Newcastle and Glasgow 





ALSO IN CANADA 
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The Pioneers of 
Keimforced Concrete 
Construction in 


Wh est of Lneland 
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One of the earliest concrete piling 
contracts in this country was 
carried out by us. The illustra- 
tion shows one of the piles in 
course of manufacture at our 
works for this contract. 





Our long experience in reinforced 
concrete construction includes 
many important contracts for 
industrial buildings, reservoirs, 
bridges, piled foundations, etc. 
Our list of contracts also includes 
prestressed concrete construc- 


tien. 


ST. PETER’S HOUSE, JACOBS WELLS ROAD, BRISTOL. 


This project consists of two multi-story blocks of maisonettes providing 62 dwellings. The cellular construction consists 
of 6” spine walls with end wings forming window reveals. Floors consist of Prestressed Concrete Planks, Hollow Clay 
Pots and in situ concrete overfill. 

Precast lintel beams were incorporated in the front and rear elevations. 
filled in one operation. 
A Tower crane was used to facilitate shutter movement, concreting, floor construction and precast beam fixing. 
The foundations consisted of two reinforced concrete rafts and the two blocks are connected by a link block incorporating 
a lift, staircase, service ducts and refuse chutes. 
Architect: Mr. J. Nelson Meredith, F.R.1.B.A., City Architect, City & County of Bristol. 
Concrete Consultants: Messrs. Clarke, Nicholls & Marcel, Berkeley Cottage, Berkeley Square, BRISTOL 8. 


WILLIAM COWLIN AND SON LIMITED 


HEAD OFFICE AND WORKS: STRATTON STREET, BRISTOL 2 
TELEPHONE : 22132 (seven lines) TELEGRAMS : CONSTRUCT, BRISTOL 


Full story height shutters were provided and were 


AND AT 


113 CATHEDRAL ROAD, CARDIFF 
Telephone : CARDIFF 32736 
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High Strain 
patented 
Steel Wire 
for | 
Prestressed 
Concrete 
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TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Tel. : Sheffield 287272 


London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187 
& 7188. Birmingham Office: 191 Corporation St., Birmingham 4. Tel.: Central 6801 & 6802 
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SERVICE RESERVOIR OF FIVE MILLION GALLONS CAPACITY FOR THE 
CAMBRIDGE UNIVERSITY AND TOWN WATERWORKS COMPANY 


Engineer: Philip Porteus, M.I.C.E., M.I.W.E. 
Consulting Engineers: Oscar Faber & Partners 


WILLIAM SINDALL 


LIMITED 


Building and Civil Engineering 
Contractors 


CAMBRIDGE 


SPECIALISTS IN ALL CONCRETE 
WORK 
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PNEUMATIC =. . . TURBO 
VIBRATOR 


THE VIBRATOR HEAD 
THAT NEEDS 
NO MAINTENANCE 


This easily-handled pneumatic turbo-vibrator has a frequency 
range of 10,000 to 18,000 per minute. Its vibrating head, 
illustrated on the left, has been specially designed to eliminate 
maintenance costs. The head can be supplied in sizes from 
14% in. diameter to 4 in. diameter, in lengths from 194 in. to 
24 in. This new type of vibrator represents an important step 
in the development of modern equipment for concrete work 
and will conform to all the requirements for the highest 
efficiency with the lowest operating costs. 


The range of SINEX VIBRATING EQUIPMENT also includes 
electric vibrators for external and internal vibration. Full 
details of the complete range are available on request. 
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Say Wher ol Where 


We cover most of the Southern half 
of England and shall be _ pleased 
to quote you for 


CONCRETE 
AGGREGATES 


OR OTHER BUILDING MATERIALS 

















AVAIL IL o Ce. os 


Head Office: VICTORIA WHARF, CROYDON : CROYDON 4444 
London Office : CHANTREY HOUSE, ECCLESTON ST., S.W.I. Tel. : SLOane 7122 
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The only dumper in ifs class 


with a 22 ton drive axle 
(Manufacturers rating) 






JOHNSON 


TWIN /FIFTY FIVE 


Johnson designed this sturdy dumper as the toughest in its class. It has a 
1, 14 or 2 cubic yards capacity skip—treliable Girling brakes—a chassis 
embodying four full section rolled-steel channels under the skip—and other 
unique features. And to ensure it really takes 

hard usage, a Rubery Owen fully floating drive S 










1F | see it's a 
axle—manufacturer’s rating 55 cwt.—is incor- JOHNSON MACHINE 
porated. Write for fully illustrated leaflet thet'’s god! = &. 


CC/12/6727 to: — 





C.H. JOHNSON (Machinery) LTD., ADSWOOD, STOCKPORT, CHESHIRE 


Tel.: STOckport 2642/5. Grams. : ‘Machinery ’ Stockport. London Tel. : Prospect 7671. Glasgow Tel. : Kilmacolm 558. 








JANUARY, 1957. 














sxvary, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxiii 


BUCKLERSBURY HOUSE TO 
STAND ON 3,500 BORED PILES 


—— 
+ 





which the Temple of 
whic! of : 
Mithras was dis- 
covered. 








This important Office Building in the City of London, I7 storeys high 
including the basement floors, is supported on Cementation Bored Piles. 
Approximately 3,500 were constructed well within the contract time 
despite the fact that delays were unavoidably occasioned by the delibera- 
tions on the fate of the Mithras Temple discovered on the site and other 
major difficulties inevitable on such a large site. 


The construction of a surrounding wall to retain the adjoining Queen 
Victoria Street, Cannon Street and Bucklersbury, was greatly facilitated 
by the use of our bored piles. 

The close proximity of important buildings, including the Mansion 


House, andservices such as the Underground Railway, made it necessary 
to reduce noise, vibration, etc., to an absolute minimum. 


. i =-MENTAIIO 
gl COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone : Doncaster 54177-8-9 


London Office : 20 Albert Embankment, S.E.1!. Tel.: RELiance 7654 
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HISTORICAL HYPOTHESIS NUMBER 2 


John Loudon MacAdam 
Sot below 


the surface 


of things 


eee by realizing the importance of a hard, 

long wearing surface for the roads of his day if they were to cope 
effectively with the ever growing volume of traffic 
How glad he would have been to use present day concrete cured with 
SISALKRAFT Blankets. Their toughness -and ease of handling simplify 
and speed up road making, a safeguard against winter frosts and 
assured curing in summer heat. 
He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT which takes such good care of the underside of concrete, 

reducing sub-grade friction, ensuring maximum 
; @: : rT strength and protection from impurities. 
iS 


}. 


Fa = 

“Sa 
ify 

Pe 


Estd. 1857 


Please ask for information and samples. 


J.H -SANKEY & S¢ YN. LE? | ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 


Sole Distributors for BRITISH SISALKRAFT Ltd. Phone: HOLborn 6949 (20 lines) Grams: Brickwork, Estrand, London 
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Newcastle and G 

Water Company. 
Concrete Serv‘ce rei 
Chief Engineer : 

Mr. 8. M. Barratt, M. 


Ready mized concrete 

used solely on construction 
of this reinforced 

concrele reservoir. No 
waterproofing agent used, 
Reservoir completely 
watertight, 


another valu 


Newcastie upon Tyne, Gatesheac 


South Shields, Sunderlanc Durher 


Readymixed concrete is one of the many services which the 
Gibson organization offer Contractors and Builders etc. 
Supplies delivered in any quantity to your 
time schedule. Readymixed concrete means quality plus 
speedy construction and economy in labour. 
Concrete mixes designed and quality 
controlled to B.S.S. 1926 of 1953 by our trained staff 
in our own laboratory. Concrete tests 
to B.S.S. 1881 of 1952. 


G I [RSOM Let us send you quotation. 


READYMIKED ' GIBSON READYMIXED CONCRETE LTD 
CONCRETE Haddricks Mill Road, South Gosforth, Newcastle upon Tyne, 3 


Telephone: 58151 (8 lines) 





Xxxvi 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 








mi 


JANUARY, 1957 


750,000 ft. 





Over three quarters of a 
million feet of Durajoint 
have been used in concrete 
structures all over the 
world —and there’s more 
going in every day. 








More and more civil engineers are turning to Durajoint—a | 


tough, durable, flexible PVC expansion joint for concrete, 
easy to install and easy to splice, resistant to water, acids 
and alkalis, impervious to weather, stable at high and low 
temperatures (100°C. to -20°C.). 

Durajoint provides a watertight joint for pressures up to 150 
Ibs./sq. in. or 350’ head and gives reliable service under all 
conditions— that’s why it is being specified for so many 
major construction projects. You will find full technical 
details in our booklet ‘‘Durajoint’’, copies of which are 
freely available on request. 


** Durajoint’’ is a registered trade name. 


PLASTICS FOR INDUSTRY 





TELEPHONE: 


THE MICANITE & INSULATORS CO., LTD., 


BLACKHORSE LANE * WALTHAMSTOW - LONDON ~- €E.17. 
LARKSWOOD 5500 - TELEGRAMS: ‘‘MYTILITE’’, EASPHONE, LONDON 








ee ee 
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* TWO SERVICES 


ilable for 

OE ee at 

CONCRETE large or small 
AGGREGATES 


STANDARD scare 
CONCRETE 
BUILDING 








LEICESTERSHIRE 
DERBYSHIRE 
NOTTINGHAMSHIRE 
NORTHAMPTONSHIRE 
BUCKINGHAMSHIRE 


We have excellent facilities for providing 
a first-class service for those engaged in 


ee ee ee re ee eee ee me ee re ee ee ee ee ees ee ee eee ee ee ee ee ee 
ee eee ee ee ee lL lL 


-& BL CK concrete work in the counties listed above. 
te, | This service includes the supply of the very 
ids best washed and graded aggregates, a 
7 delivery service that can always be de- 
Ow . ry Y 
and other concrete pended on, and immediate attention to 
150 urgent requirements. 
J 
all products to your We also have large stocks of standard 
3 ail concrete building blocks for building and 
af id d specificati | 
public works contracts, and can supply 
cal J esign an speci ICa lon: concrete products to any design and 
ure specification. 





me. 


egnst 
C.A. E. C. HOWA RD LTD. 


a of BEDFORD 


17. 





-. A. E. C. HOWARD LTD., ST. JOHN’S WORKS, BEDFORD. TELEPHONES 4204-6, 5367-9 
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Sixty years 


of accumulated experience 
and skill —that is Bradford’s 


record in reinforced concrete 


design and construction: 


a record which stretches back 


to the birth of the industry. 


* 


F. BRADFORD & CO. LTD 
ANGEL ROAD - LONDON .- N.I8 
Tel: Edmonton 4267 


JANUARY, 1957- 
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Erected by 
Bradfords 
in 1907 


This grain silo, with a capacity 
of 10,000 tons, was constructed 
by us in reinforced concrete at 
Victoria Docks, London, in 1907 









t 


sRecent Bradford contracts 
include 


R. C. Framework. Chase Second- 
ary Modern School. Flats, Hyde 
Park Square. Factory, Lansing 
Bagnell, Basingstoke. 


Hollow Block Flooring. Flats, 
Elmington Estate. Flats, White 
Hart Lane. Flats, Hartington 
Road, Lambeth. 


Barrel Vault Roofing. Yardley’s, 
Stratford. 


) Pre-cast Floors. Hay’s Wharf, 
Ex. 


ey ae 





Architects: Messrs. Skinner, Bailey & Lubetkin, A/A.R.1.B.A. 


BRADFORD SPECIALITIES 
HOLLOW-BLOCK FLOORS - CAST STONE - GRANOLITHIC PAVING 
i CONCRETE PRE-CAST FLOORS & STRUCTURAL UNITS 





STAIRCASES 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 fr. 
horizontal. Also smaller model PC4- 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE §° 


EFFICIENT RECONDITIONING SERVICE 





CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF ( PUMPCRET ) THE CONCRETE PUMP COMPANY LIMITED 





4STA , W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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OFFER A 
4 i\e Re Cc. COMPLETE 


d STRUCTURAL 


“ 7] BUILDINGS LTD. | seavice 


RE a +. . 
NCE ees ane Me | design - manufacture 
and erection of 











reinforced and 
prestressed 
precast concrete 


frame buildings 











rete 


The multi-story building for E. K. Cole, Ltd., at Southend-on-Sea, shown in the top 
illustration, and the bottling plant for Howards Dairies, Ltd., shown in the lower 
illustration, are two of many recent contracts in prestressed precast concrete designed, 
manufactured, and erected by us. 


umTED 


Architects and Engineers are offered a unique service which ensures the highest efficiency at the 
lowest possible cost, plus speed in construction, for structures of any shape or type in prestressed 
or reinforced precast concrete. We have special facilities that enable us to carry out large or small 
contracts, and will be pleased to co-operate with Architects and Engineers for contracts in any part 
of the country. 


A. & C, BUILDINGS LTD. . CHURCH ROAD . THUNDERSLEY : ESSEX 





CONCRETE AND CONSTRUCTIONAL ENGINEERING _ Jaxvary, 1957. 











January, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


e*e@eeceeeeeeeweeeeeeeeseseeeeseeeneee 8 


have been regularly used 


eeeecoaoovoe eaoceoe eevee eeeeewveeseeeeseee @ 


by leading Contractors for 


reinforced concrete work 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL have been used include some of the largest and 
most important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 


LONDON OFFICE: Steel House, Tothill Street, S.W.1. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE : ‘Chronicle Buildings. Telephone: Blackfriars 3172. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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DESIGNED... 
for the requirements 
of structural and 


reinforced concrete [erte) dite 
engineering. 


MACHINES 








Made in 3 sizes. Suitable for 

rapidly cropping round bars, 

angle, flat, square and 

hexagonal sections. Quan- 

tities of small-diameter 

rods can be cut simul- 

taneously. Adjustable 

gauge for repetition 

cutting. ALL STEEL 
construction. 


Models BS 32F and BS 
50F, as generally sup- 
plied, are mounted on 
jow trucks for port- 
able use. Model BS 
60F is for floor mounting 
? only. All are self-contained 
Ge with powerful vee-rope 
motor drive. Blades of finest hard- 
ened and ground steel, easily removable 
- ee for regrinding 
Capacities in mild steel :— 
ors 2 at Main frame of thick 
—_ ti i WELDED STEEL PLATE, 


” ‘ ’ 
Other sections in proportion. virtually Unbreakable ! 


VI Edwards L*d 


Edwards House Lansdowne House 
359-361 Euston Road, London, N.W.! 41 Water Street, Birmingham, 3 


Telephones : EUSton 4681 (7 lines) 3771 (4 lines) Telephones : CENtral 7606-7 
Telegrams : Bescotools Norwest London Telegrams : Bescotools Birmingham 3 
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LORRIES 


8,000 
TONS 
PER DAY 











EL ' 
s | FOR QUALITY & SERVICE 
Z REGULAR DELIVERIES THROUGHOUT READY 
rt- 
BS STAFFORDSHIRE * CHESHIRE MIXED 
> DERBYSHIRE e@ NOTTINGHAMSHIRE CONCRETE 
e 
pe WEST RIDING « LANCASHIRE pe 
4 SHROPSHIRE e@ WARWICKSHIRE 20 miles radius 
Dle 
LEICESTERSHIRE RUTLAND ee 
| The illustration above shows one of our seven pits eS ae es 
uy equipped with the most modern washing and grading at 
} plant for producing concrete aggregates that will RICE STREET 
; . ; MANCHESTER 3 
satisfy the most exacting requirements for cleanliness 
, and grading to specifications. DEAnsgate 5455 


| HILTON GRAVEL LIMITED 
| HEAD OFFICE: HILTON DERBY Tel: ETWALL 422 
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COLVILLES LIMITED 
195 WEST GEORGE STREET: GLASGOW (¢ 
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poco o--------------- 


| 
erected ‘in 
three weeks 


with the use of 


--e RAPID 
CONSTRUCTION 


one mobile crane 


@ PRECAST REINFORCED CONCRETE 
STRUCTURAL FRAMEWORK UNITS 


The contract illustrated above is one of many examples of the economical use of 
precast concrete structural framework developed by us to meet the present-day 
demand for speedy construction at low cost. We manufactured all the precast 
structural members used in this building, and erected the complete framework 
in three weeks. It has a floor area of 36,000 sq. ft., is 360 ft. long by 100 ft. wide 
(three spans) and 16 ft. high to eaves, and was recently erected by us at Barry, 
South Wales. 

We are fully equipped to carry out contracts of this kind in most parts of the 
country, and will be pleased to submit schemes and estimates for the supply 
and erection of complete frameworks of all sizes. 


PRECAST UTILITIES (London) LTD. 


CONTRACTORS TO— 
MINISTRIES OF AGRICULTURE AND FISHERIES, WORKS, AND SUPPLY ; 
WAR OFFICE . BRITISH RAILWAYS - LONDON COUNTY COUNCIL, ETC. 
97 JERMYN STREET LONDON S.W.I 
Telephone: WHITEHALL 1841/1842 
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the development of 


LIVERSEDGE 


DESIGNS and REINFORCEMENTS 
during the past 


30 YEARS 


has covered a very wide field of civil and structural 
engineering, including designs for Flats, Factories, 
Industrial Buildings, Offices, Schools, Hospitals, 
Structures for Colliery, Gas, Electricity and 
Transport Undertakings, Water and Sewage 


Works, Piers, Jetties, Piling and Foundations, etc. 


The LIVERSEDGE REINFORCED CONCRETE ENGINEERING Co. Ltd. 
LIVERSEDGE HOUSE, JOHN ADAM STREET, ADELPHI, LONDON, W.C.2 
Telephone : TRAfalgar 7441-3 
Consultant Group : 42 PORTLAND PLACE, LONDON, W.1. Telephone : LANgham 7881-3 
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Designs and specifications, to- 
gether with an estimate for the 
supply of steel reinforcement and 
detail drawings, etc., will be pre- 


] ‘ 9 pared for those proposing to 
use our Engineering and Design 
Service. 
ee 

















EXPERIENCE 


Mr. John Liversedge, with many years of experience in Reinforced 
Concrete, formed this Company to develop and extend the great 
potentialities of Reinforced Concrete as a structural medium. 
During the past 30 years this Company has been responsible for 
the design and supervision of many millions of pounds worth of 
Reinforced Concrete work in all its aspects. We pioneered Shell 
Concrete construction and Pre-tensioned Steel in concrete roads. 
Whatever the structural project, our Engineers and Designers 
within this Organisation are there to solve the problem. 





The LIVERSEDGE REINFORCED CONCRETE ENGINEERING Co. Ltd. 
LIVERSEDGE HOUSE, JOHN ADAM STREET, ADELPHI, LONDON, W.C.2 
Telephone: TRA. 7441-3 
Consultant Group: 42 PORTLAND PLACE, LONDON, W.1. Telephone : LANgham 7881-3 
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High-quality concrete with 
LISSAPOL N 











LISSAPOL N-—the non-ionic surface-active agent for improving the 
properties of concrete. 
When added to a mix, LISSAPOL N gives.... 
Better workability and compaction of concrete. 
Increased compressive strength or reduced cement usage. 


LISSAPOL N_~ was used by Taylor Woodrow at Calder Hall. 


Imperial Chemical Industries Ltd., London, S.W.1 —_— 


aay, 








D.806B 
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Water Purification Works constructed in reinforced concrete for the South Staffordshire 
Waterworks Company. Mr. R. A. Robertson, B.Sc., M.I.C.E., Engineer of the Company. 


Reinforced Concrete Designer: Mr. H. C. Ritchie, M.1.C.E. 





| THOMAS 


LOWE 


& SONS LTD_ 











Contractors for Reinforced 


Concrete and Public Works 


HEAD OFFICE: CURZON STREET, BURTON-ON- TRENT 
of} TELEPHONE: 4741-2-3 


and at Broadway Chambers, Hammersmith, London, W.6. Telephone: Riverside 5234-5-6 
and Grenville Buildings, Cherry Street, Birmingham. Telephone: Midland 1500. 
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CRU RN GIST RE: 


SPECIALISTS 




















—— 


—, 


g co. (CO 


aoe if iries 
invite inquir 
We in r old structures 


Wu. MULCASTER 


NTRACTORS) LTD. 


for Gunite Lining 





———— 








s and Renderings 


of every kind in any part 











for new © of the country. 
CREWE 
ON 
HASLINGT Telephone - Crewe 2265-6. 
—_ 











Model VP 350-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Highly Competitive Prices. 
Service. Re-Sale Terms Available. 


Genuine 


% We operate a 48-hour Shaft Repair Service for all makes. 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB ASX STU iy 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
RUBBING CONCRETE, GRINDING, DISC SAND- 
ING, AND DRILLING (up to 14” in Concrete, |” in 
Steel, and 2” in Wood). 


Write to-day for 8-page fully descriptive 








Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone: 3385-6 


LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 








1 oq tt 
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Reconstruction and widen- 
ing of Commercial Road, 
Portsmouth, a_ reinforced 
concrete road reinforced 
with Matobar. Construc- 
tion by City Engineer's 
Department, City of Ports- 
mouth. 





M‘Calls 


ATOGB ait Welded 












Another road improve- 
ment scheme using Matobar 
reinforcement. Trunk road 
Al at Woolfox corner. 
Authority : Rut!and County 
Council. County Surveyor : 
J. N. L. Setlick, M.I.Mun.E., 
M.1.H.E. Contractor : G. C. 
Munton, Ruskington, Lincs. 


REINFORCEMEN 


AUS 


McCALL & CO. (Sheffield) LTD. 
Templeborough « Sheffield - P.O. Box 41 


Tel. : ROTHERHAM 207 (P.B. EX. 8 LINES) 
LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W./. Tel. : SLOANE 0428 
Also at Birmingham and Portsmouth 





SRB60 
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curve problem” YAEL, 
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. why not let Ford solve it for you? They've a pretty range of curves 
—performance, torque, fuel and B.H.P., covering Petrol and Vaporising 
Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 B.H.P.). All supremely 
suitable for heavy duty industrial operation—all possessing the manifold 
advantages of World-wide Ford Service. In fact whenever there’s a 
question of curves . 


- wk Aw lls ot 9000 


All enquiries, please, to your nearest Dealer or to :— 


DOMESTIC INDUSTRIAL UNIT SALES DEPARTMENT G8 
FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 
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[ TAMWORTH 
ATHERSTONE 
BIRMINGHAM 
EATON 
a 
HINCKLEY 
@SOLINULL = BEDWORTH 
MERIDEN 


@COLESHILL 


MCOVENTRY 
e 
saat emote nuGeY 


WARWICK @ SOUTHAM 





@ KINETON 








TURRIFF CONSTRUCTION CORPORATION LTD. 
TRUCK MIXED CONCRETE DIVISION 


BAYTON ROAD 


Nr. COVENTRY 
Bedworth 3322 


OXFORD ROAD 
EXHALL RYTON-ON-DUNSMORE 
Nr. COVENTRY 


Tollbar 3204 Stech. 4708 















Engineers and Contractors are assured of a 
scientifically controlled concrete in exact 
accordance to their specifications and require- 
ments. They can depend on speedy construc- 
tional methods, with every possible saving in 
labour and capital costs, by using Truck Mixed 
Concrete. This concrete can be delivered at 
the right time, the right place and the right 
price. Please include our name on your list 
for future enquiries. We guarantee the 
strength of all concrete supplied. Output in 
the region of 200 cu. yds. per day to any job. 


BLAKESLEY ROAD 
STECHFORD 
BIRMINGHAM 
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CHEMICAL 
BUILDING PRODUCTS 


LIMITED 
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CONPLAST 


CONCRETE PLASTICISER 


for higher strength, greater density 
improved workability 


LITHURIN 


CONCRETE FLOOR HARDENER 


for resistance to wear, permanent dust 
binding, proof against acids, oils, 
slurries, etc. 


PROLAPIN 


INTEGRAL LIQUID CEMENT 
WATERPROOFER 


for permanent indestructible 
impermeability 


WETEXI ‘S’ 


COLOURLESS SILICONE 
WATERPROOFING IMPREGNATION 
for treatment of damp walls, etc. 


CONPLAST ‘W’” 


ANTI-FREEZE AND PLASTICISER 


for high-grade concrete under adverse 
weather conditions 


CEBEX Ii3 


EXPANDING GROUTING MATERIAL 
for heavy machine bedding 


CEBEX 124 


MULTI-PURPOSE SLURRY LIQUID 


for re-surfacing worn concrete floors ; 
effective bonding of new concrete to old. 
Highly adhesive to smooth surfaces ; 
eliminates hacking for key 


QUICKSOCRETE 


RAPID SETTING and HARDENING 


for plugging and sealing under water 
pressure, controlled setting of mass 
concrete 


CONBEX 


EXPANDING PLASTICISING GROUTING MATERIAL 
for post-tensioned concrete work 


ORKIT and TEKTAM 


RANGE OF BITUMINOUS LIQUID and PLASTIC COATINGS 


for concrete, steel, etc. 


FULL INFORMATION AND TECHNICAL SERVICE 
AVAILABLE ON REQUEST 


WARPLE WORKS * CLEVELAND ROAD 
HEMEL HEMPSTEAD ° HERTS 


Telephone: Boxmoor 4900 (5 lines). 


Telegrams: Prolithu Hemel Hempstead 
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Britain’s first 
prestressed concrete road 





was constructed by 


~WILEMENT BROS 


LTD 


Prestressed Concrete Road at Crawley, constructed by us to 
the design of the late A. J. W. Mcintosh, B.Sc., M.Inst.C.E., 
M.1.Mech.E., formerly Chief Engineer of the Crawley (New Town) 
Development Corporation, in consultation with the Prestressed 
Concrete Co., Ltd., the Road Research Laboratory, and the County 
Surveyor of West Sussex. 





WATERLOO BRIDGE, LONDON, S.E.1, AND ERNCROFT WORKS, TWICKENHAM, MIDDX. 
TELEPHONE: WATERLOO 4456-8 TELEPHONE: POP 3612-6 
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LENSCRETE 


GLASS AND FERRO-CONCRETE 


SHEL 
ROOF 


LENSGRETE LTD. 


66 QUEEN’S CIRCUS LONDON, S.W.8 
TELEPHONE : MACAULAY 1063 








Agents in all parts 
of the British Isles, 
Dominions and Colonies. 








accurate particle size analysis 


Vibration alone or hand shaking is not sufficient for accurate 
particle size analysis of materials. Vibration alone is more inclined 
to aggregate the particles. The Inclyno Test Sieve Shaker ensures 
perfect segregation of the various particle sizes in the shortest 
possible time having a double movement of gyrating and jolting 
the test material. 


The Inclyno Test Sieve Shaker is an essential unit for all laboratories 
and is standard equipment in many Government laboratories, 
nationalized industries and industry in general. 


Operated by a fractional h.p. motor and supplied complete with 


automatic time switch covering test periods up to 60 minutes. 
Models available for all sizes of standard test sieves. 


INCLYNO 


TEST SIEVE SHAKER 
Write or telephone Crawley 25166 for List IN 160/ 
THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 
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MAXIMUM FLOOR SPACE 








77,000 SQ. FT. OF FLOOR AREA 
WITH ONLY 16 INTERNAL COLUMNS 


We illustrate part of a warehouse in course of construction by us for the International Harvester Co. 
of Gt. Britain, Ltd., at Doncaster. The overall size of the building is 352 ft. by 220 ft., and within 
this area there are only 16 internal columns. The precast concrete frames for this structure were 
designed, manufactured and erected by Scotcon. Architects: Messrs. T. H. Johnson & Sons, Priory 


The SCOTTISH 
CONSTRUCTION 
CO. LTD. 


REINFORCED CONCRETE ENGINEERS 
AND CONTRACTORS 
PRECAST CONCRETE MANUFACTURERS 


SIGHTHILL INDUSTRIAL ESTATE EDINBURGH I! 
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Steel 
Reinforcement 


..- bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material « No loss of material 


due to prolonged storage on site e 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


Ff. 6. JOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.12 , Telephone : SHEpherds Bush 2020 yHe 
SOUTH WALES OFFICE: 

2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT : 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.i . Telephone : SLOane 527! 5 companits 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan SS 


All reinforeement enquiries please, to: 17 Buckingham Palace Gardens, Lenden, S.W.! 











544/383! 





Li 























ange 
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First we make a thorough examination of all the problems. Then 
we analyse the principal components, labour, plant and materials 
requirements. 


In fact we plan the whole project phase by phase, eliminating in 
advance bottlenecks, shortages and labour problems. 


We call this Pre-Planning and we have proved that it pays. 


Ideas become concrete when 


{hay WATES 


WATES LTD Building & Civil Engineering Contractors 
HEAD OFFICES * 1258/1260 LONDON ROAD ~ S.W.16 * Telephone: POLlards 5000 
LONDON DUBLIN NEW YORK 
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TUMONIGER 


IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 






Here is an immersion vibra- 
tor that will cut your con- 
crete-placing costs in a half- 
dozen ways. High vibrating 
frequencies of up to 12,000 
r.p.m. give stronger concrete 
and speed up placing—and 
you can strike shuttering sooner. At the 
same time, the ‘ Humdinger’ flexible 
shafts operate at QUARTER SPEED. 
And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
*‘ Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: BRixton 3293 (9 lines) 





Buy “t and you buy RELIABILITY 
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138’ SPAN PRESTRESSED CONCRETE BRIDGE 
FOR THE NATIONAL CCAL BOARD, CADEBY COLLIERY 


PRESTRESSED CONCRETE 
BRIDGE 








Ss 
by 
-|| WELLERMAN 
. BROS. LTD. 
D. 
by CIVIL ENGINEERING CONTRACTORS 


REINFORCED & PRESTRESSED 
CONCRETE SPECIALISTS 








DUN STREET, SHEFFIELD TELEPHONE: 23238-9 
‘\ HYDE, NEAR MANCHESTER TELEPHONE: HYDE 58 


+ 
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GUNITE and 
GROUTING 
EQUIPMENT 


FOR GUNITE WORK... 


The BOULDER CONCRETOR makes Gunite 
work an easy and economical operation. Its 
high speed of application enables Gunite 2 in. 
thick to be applied to vertical surfaces at the 
























rate of 360 square feet per hour. Its low work- 
ing-cost also makes it suitable for many pur- 
poses for which Gunite is not normally specified. 


. . . FOR GROUTING 


The BOULDER GROUTER is ideal 
equipment for placing grout at low 
to medium pressure in tunnels, 
mines, etc., raising road and floor 
slabs, consolidating bridge piers, 
general foundations, rock fills and 
the stabilisation of railway embank- 
ments. 


AND CABLE DUCT GROUTING 
FOR PRESTRESSED CONCRETE 


BOULDER EQUIPMENT LTD. HIGH sTREET, BARNET, HERTS 
ep 


TELEPHONE: BARNET 4/41 





é 
* 


% 
= 
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THORESBY COAL PREPARATION PLANT (N.C.B.) 


CONTRACTS RECENTLY CARRIED OUT BY 
US IN REINFORCED CONCRETE INCLUDE... 


a Colliery Blending Bunkers. 
\ Weighbridge Foundations. 


Washery and Coal Treatment 
Gi Plant. Roadways. Road Bridges. 
RCLOV Railway and Canal Bridges. 
FA\ Warehouses. Factories. Power 
LTD House and Winding Engine 

Se a House. 


CONTRACTORS FOR REINFORCED CONCRETE, 
CIVIL ENGINEERING AND BUILDING WORK 


HEAD OFFICE: Adlington, Lancs. Telephone: Adlington 264/5/6. 
LONDON OFFICE: Gordon House Road, N.W.5. Telephone : Gulliver 7309 & 7408. 
MANCHESTER OFFICE : Chancery Chambers, 55 Brown Street, 2. Telephone : Blackfriars 3273. 
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“GAPCO™ 4. F. VIBRATOR 


for compacting mortar cubes 
‘for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The ‘“‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


ratus. 
Full details on request. 


CAPCO (SALES), LTD. (232023 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 


- PRESTRESSED 
precast CONCRETE 


Send your enquiries to 


FERROCONCRETE 


(LANCASHIRE) LTD 


for all forms of prestressed structural members, precast concrete flooring and staircases, Cast Stone, 
and General Building Products. 














WINDOW LANE, GARSTON, WOOLTON RD., ALLERTON STN., ASHBURTON & REDCLIFFE ROADS, 
LIVERPOOL 19 LIVERPOOL 19 TRAFFORD PARK, MANCHESTER 

















Jasvary, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING ixvii 








































Maxweld § reinforces it 


Concrete or brickwork, 
-_ MAXWELD reinforces it: 
schools, power stations, 
bridges, roads, warehouses, 
factories. Do you need 
reinforcements? Call up the 
MAXWELD man! He’ll tell 
you all about MAXWELD 
fabric—made to BSS. 1221 
Part A, closely controlled 
for quality from raw 
ia material onwards, available 
for quick delivery any- 
- | where. He’ll tell you 
what type you need, 
a how much you need, 
and how much it’s 
going to cost you. 
He’s backed by 
Richard Hill’s Design 
Service, always ready to 
work out detailed plans 
and estimates. Call up the 
MAXWELD man—at 
Middlesbrough, London, 
Birmingham, Manchester, 
Leeds, Bristol and Glasgow. 


4a Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Millis, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
CRC 3MX 
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Concrete in HOURS zoe days 


When it’s a question of usable strength at real speed no other 
type of cement can approach CIMENT FONDU. 


Many concreting jobs can be put into use even in a few hours ; 
24 hours is the maximum waiting time. 


CIMENT FONDU is not “ quick-setting” and gives ample 


time for placing; considerable strength develops after about 
6 hours. 


Please ask for leaflet ““ Between Dusk and Dawn” 


FOR SPEED : STRENGTH 
RESISTANCE : REFRACTORINESS 


nT 
Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, W.1 Telephone : MAYfair 8546 


AP 3/1389 
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Prestressed Concrete Duct Grouting 


NORTHAM BRIDGE 


Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 


— 


PLANT SOLD 
OVERSEAS 


GUN LANE - STROOD : 


* SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 


KENT ~-_ Tel.: Strood 78431-2-3 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 





Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


ee ee 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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shell roof 


| construction 


RICE 


& SON LID 

















CONTRACTORS FOR 
REINFORCED CONCRETE 


LONDON BRIGHTON MARGATE SOUTHAMPTON 
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Berenice CaVtHG Ss Zz WESTWOODs 










Illustrated are a few ex- 
amples of various Bridge 
Bearings recently con- 


structed by Westwoods. 


Bridge and Constructional 
Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel 
Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: EAst 1043 
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BUILDERS LIMITED Y 


Building and Civil Engineering Contractors 
TOTNES DEVON 
OFFICES AT : LONDON:* CARDIFF - BRISTOL: PLYMOUTH 


ers. 














>. 


1043 
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ABELSON 


POURING SKIPS 
for CONCRETE, GEMENT and AGGREGATES 























































CAPACITY CU. FT. 
SIZE 
18 | 14 9 
Height 3 9° [Bottom7 6) +3” 
‘A’ Side 8"| ° 
= yw} +7 yx 
— SWAcks.| 21.5 
— 34 cwe. 3 cwt. 2 cwt. 
Overall 
Height inc. 7 6” 7 4° 7’ 
Chains 
‘e 
ox * wx Ye" MS. Plate 2” x %e A/iron 
Stand 2° Afiron |2” Ajiron | 2” A/iron_ 
“jt” x fz’ |. 3°0" x 2'8']2'8" x 2° 413 0 x2 2] 
Chains to suit- “F1’ x ‘F2’ Discharge Gate ] 
4 leg 5/16°M.S. 7 aan” , ae - eT ] 
Weight 18 1bs.or 25 tbs. Bottom | 1 10°x 10} 1° 6°x 11] 1° Sx 11'| 
SW.L.16cwt & 30cwt. Side 110° x1f] 1 6x8] 1 6 x8"! 
‘K’ Price Ex-Works C.W. Chains | 





Bottom £50-0-0 £47-0-0 £35-0-0 


























Other sizes and types available. 
Please write for illustrated leaflet number C.S. 8 


ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 

Phone: Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 

London Office Manchester Office 

60/62 CLAPHAM ROAD, LONDON, S.W.9 100 OXFORD ROAD, MANCHESTER, 13 
Telephone: RELiance 708! Telephone : Manchester ARDwick 1328 
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FILTER OPERATING GALLERY LOWESTOFT 
FOR THE PATERSON ENGINEERING CO. LTD. 


REINFORCED CONCRETE 


design and/or construction 


by 


F.C. CONSTRUCTION C° L™ 


CITY ROAD, DERBY 
TEL. 45424 


SIPHON SPILLWAY EYE BROOK RESERVOIR 
FOR CORBY (NORTHANTS) AND DISTRICT WATER COMPANY 
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IN-SITU =POST-TENSIONED 
OR 
FACTORY PRE-TENSIONED 









































prestressed 





concrete 


by |__Iil 
F. C. CONSTRUCTION 


CITY ROAD, EE — DERBY 
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LOADS UP TO 
60 TONS 





alpha piles 


‘ASL In Situ 












SOLE LICENSEES 
IN GREAT BRITAIN 























F. C. CONSTRUCTION 


0. T TD. 
CITY ROAD, C L DERBY 
TEL. : 45424 


BY 
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3 ST.JAMES'S SQ S.W.1 <i> TRAFALGAR 7833 


THE 


DEMOLITION & 
CONSTRUCTION 


COMPANY LIMITED 


Civil Engineering, Building 


This section of a new Sea Wall on the Kent Coast is 
- of extensive Sea Defence Works carried, out by 

he Demolition & Construction Co., Ltd., during the 
past few years. 
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THE GLASNANT WORKS 
OF IMPERIAL CHEMICAL 
INDUSTRIES, LTD. 

(Lightning Fasteners, Ltd.) 


WAUNARLWYDD, NEAR 
SWANSEA 


(Note Barrel Vault Roof) 





— <P aay nnn cen a Ae 











A store for 10,000 tons of Sulphate of Ammonia, recently completed for the South 
Eastern Gas Board at their Phoenix Wharf Chemical Works, Greenwich. 





Construction is of Precast 3-Hinged Arches, the constituent Rib 
members being Post-tensioned Prestressed concrete weighing 
i over 10 tons. The roof panelling is of Pre-tensioned Prestressed 

concrete planks, three inches thick. 

















FWs. 
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A.D. FARR LTD. 








Specialists in 
on Reinforced Concrete 
a Construction 
H 
D for over 
"3 half a century 
s || 
OF 
E. 

Head Office: WESTBURY, WILTS. * 
a London Office: 2 Victoria Street, London, S.W.1 
>. 
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No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed 
SPILLWAY ARCHES concrete 


CLAERWEN DAM 


increases strength and 
speeds construction 





Sponsor: Crry OF BIRMINGHAM 
WATER DEPARTMENT. 


Designers: THE PRE-STRESSED 
Concrete Co, Ltp., Lon- 
pon, S.W.1. 

Consulting Engineers: Sr 
Wim Hatcrow & 
PARTNERS. 


Contractors’: EDMUND NUTTALL 
Sons & Co. (LONDON) Ltp., 
Lonpon, S.W.1. 


Ever since prestressed concrete construction 
was first used in this country, designers 
architects and civil engineers have specified 
“Wire by Johnsons’’. The reason is qualit) 
built up on early experimental work with those 
specialist designers who studied and worked 
in the Continental development of this new 
building technique. 

Johnsons have a long record of “Firsts’’, 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the 
wire ‘pays out straight. 


wire was essential 
vo the choice? 


Richard Johnson & Nephew Lid., Manchester, 11 
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THE ABOVE VIEW SHOWS THE WORK IN PROGRESS 


the new 


DEAL PROMENADE PIER 


ality is being constructed for the 
those 
wked 


7 Borough of Deal by 


ssts’’, 
ading 
n the 


CONCRETE PILING LTD. 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! 
Phone: ABBey 1626/7 


Specialists in the construction of all Consulting Engineers: 
forms of reinforced concrete structures Sir Wm. Halcrow & Partners 
for industrial and public authorities. MM.1.C.E. 
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WATERTIGHT | 
LININGS | 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 





Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTO 
WESTERN HOUSE, HITCHIN, HERTS. ] HOUSE, WESTERN HOUSE, HITCHIN, HERTS. ] HERTS. 

















WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete 
WILLIAM BOYER & SONS, LTD. 

















Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2624 (3 limes). MEMBERS OF B.S. & A.T.A. 


“‘THE CONCRETE YEAR BOOK”? 


1957 EDITION ..... READY AT END OF JANUARY 
ORDER YOUR COPY NOW 


1164 PAGES. PRICE 10s. 








By Post Ils. 6d. $2.40 in North America. 
CONCRETE PUBLICATIONS LTD., |4 Dartmouth Street, London, S.W.1. 
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Expamet 
Reinforcements 
for concrete 








The large range of ““Expamet” 
Reinforcements provide a wide 
choice to suit all types of con- 
crete construction. There are 
more than 100 standard varia- 
tions and weights in ““Expamet”’ 
Reinforcements from under 2 Ib. 
to over 30 Ib. per square yard. 


“Expamet’’ Expanded Steel Sheet 
Reinforcement ; “‘Expamet”’ 
Welded Fabric; Super “‘Ribmet”’ 
and other specialist materials 
can be adapted to meet reinforce- 
ment problems of all kinds, 

from solid slab decking and 
hollow floors, to light shell 
construction such as barrel vault 
and dome roofs. They are just 

as effective reinforcing concrete 
in precast units as in sea 

defence works. 


We provide a complete Rein- 
forcement Service for the design 
and supply of Reinforcement 
for ail kinds of civil and 
constructional engineering. 


““Expamet” Reinforce- 
ments are manufactured 
to comply with the 
British Standard 1221. 


Expanded Metal Products 


THE EXPANDED METAL 
COMPANY LIMITED 

8a Burwood House, Caxton Street, SW1 
Telephone: ABBey 7766 

Works: West Hartlepool 


Also at: ABERDEEN * BELFAST 
BIRMINGHAM * CARDIFF * DUBLIN 
EXETER * GLASGOW * LEEDS 
MANCHESTER * PETERBOROUGH 



















SPEED THE WORK 
— CUT THE COST! 








Telephone: LiBerty 4253-6 
Midlands Sales & Service Depot : 






Servicing Agents in— 




















| King Edward’s Road, Birmingham, |. Telephone : Midland 7013 


Belfast, Exeter, Glasgow, Leeds, Manchester, Newcastle, Norwich, Southampton, Swansea. 
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Tamping and vibrating are only 
two of the many applications of 
the versatile Kango Electric 
Hammer. Easily operated, 
reliable and powerful, Kango 
Electric Hammers increase 
efficiency and reduce costs ! 


." Whatever the nature of the 


work on hand—heavy, medium 
or light—the right Hammer is in 
the Kango range. Choose 
Wisely—Choose Kango ! 


Anyone who uses Kango Electric 
Hammers will tell you that they do 
the job more quickly and efficiently. 
If you need proof, we will gladly 
arrange a demonstration. 


The Electric Hammer 


Kane with that extra punch! 


KANG'O ELECTRIC HAMMERS LTD. 
Lombard Road, Morden Road, South Wimbledon, London, S.W.19 
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st / PRECAST 


@ CONCRETE 


. » + FOR BUILDING AND PUBLIC WORKS 
CONTRACTS - AGRICULTURAL BUILDINGS - FARM ESTATES - ETC. 











PRESTRESSED We are fully equipped to undertake the supply of pre- 


stressed precast concrete for frame structures of all 
PRECAST descriptions and sizes, and for all other purposes. 
Scientific control of materials and production methods 
enable us to produce concrete with a strength of 


STRUCTU RAL 12,000 Ib. per sq. in. at an economical price. A design 


service is always available to co-operate with Architects 


MEMBERS and Engineers. 
HYDRAULICALLY PRESSED SLABS & KERBS 


GENERAL Large stocks enable us to give early delivery of a wide 
variety of standard concrete products of an exception- 


ally high quality for building and public works contracts, 
We also invite inquiries for the supply of precast con- 


PRODUCTS crete to any design and size. 


We guarantee to supply cast stone in exact accordance 
CAST STONE with design and texture required. 


Charlton Concrete Co. Ltd. 


HEAD OFFICE: 7A PULTENEY STREET, BATH. 61646 (5 lines) 
WORKS: KEYNSHAM, NR. BRISTOL, AND BLEADON, WESTON-SUPER-MARE 
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No. | METALLIC LIQUID 





1 coe aw a 





ee 


In the new KODAK factory! 


Kodak, the world’s leading manufacturers 
of cameras and photographic equipment, con- 
tinue to develop their vast organisation. Their most : 
recent building project is a new factory at Stevenage— 
a picture of brightness and unrestricted space. Ideal con- ; 
ditions for precision work of high quality have been assured by 
mixing No. 1 Metallic Liquid in the floors to make them hard, 
waterproof, non-dusting and capable of withstanding heavy wear and tear. 


For nearly fifty years, architects have specified No. 1 Metallic Liquid, the scientificaiiy prepared 
admixture that makes concrete completely waterproof and dustless as well as accelerating the setting 
time. No. 1 Metallic Liquid is a necessity for waterproof cement renderings to walls and basements, 
mass concrete in retaining walls, foundations, flat roofs and tanks. You can rely on Lillington’s 
No. 1 Metallic Liquid to give complete satisfaction because IT IS SOLD UNDER A GUARANTEE. 


From Special Prices 


5/- Lillingtons for Large 


per Gallon 1 METALLIC LIQUID Contracts 








WRITE FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 
WILLOW LANE, MITCHAM, SURREY Telephone: MiTcham /066 
FOR SCOTLAND: 42 HIGH STREET, GREENOCK 
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New administrative building for 
“ Shell” Refining and Marketing 
Company Limited, at Shell Haven 
refinery, Essex. 
Main Con*ractors : 
Jom Laing & Son, Ltd. 

Architects 

Howard V. Lobb & Partners 
Consulting Engineer : 
F. J. Samuely, Esq. 


Anglian 
Prestressed Products 
are in use throughout 







% 


the U.K. on many projects. < 

Zz 
PILES + SHEET PILES = 
ROOF & FLOOR BEAMS GF 


RAIL BRIDGES - ROAD BRIDGES “Be, 
FRAMED BUILDINGS - STRUCTURAL UNITS S 


BUILDING PRODUCTS LIMITED 
ATLAS WORKS LENWADE IS NORWICH. TEL. GT. WITCHINGHAM 291 
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IBECO is a high-quality, 
tough-textured Kraft paper, 
waterproof throughout its 

substance. It completely prevents 

unwanted drainage from concrete 
laid on porous subsoils, ersures 
even hydration ard sound setting, and 
protects metal reinforcements from 
some deleterious subsoil acids. It 
bulks small for easy storage, easy 
transport. It is light and simple to lay 
and retains its waterproofness even 
with rough handling. Makes an 
excellent curing overlay as well! 

It’s a British product. Write to 
us for samples and current 

prices. C. Davidson & Sons 

Limited, Mugiemoss, 

Aberdeenshire. 


NEW ROADS FOR BRITAIN !.... 

The problem’s urgent and the 
tackling of it will soon be 
started....1BECO will be there! 
Nothing excels this remarkable 
waterproof paper as an under- 
carpet for concrete “‘laid to last”’. 

It speeds the work, lowers the cost, 
makes for a stronger job, and safe- 
guards the contractor’s reputation. 
Watch it appearing more and more 
often in new-road specification! 


C. DAVIDSON & SONS LIMITED + MUGIEMOSS - ABERDEENSHIRE. 
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RUGBY FOOTBALL STAND AT THE ROYAL MILITARY ACADEMY, SANDHURST 





JOHNSON’ 


REINFORCED CONCRETE ENGINEERING CO. LTD. 


for reinforced concrete design 


and electrically-welded 


steel wire lattice in 





rolls or flat sheets 


' Artillery House, Artillery Row, London, S.W.|. Telephone: Abbey 2648. 18 Booth Street, 
Manchester ; 191 Corporation Street, Birmingham ; and 4 Kingsland Road, Whitchurch, Cardiff. 
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External & Internal Dock 
Warehouse Reconditioning 
By The GUNITE Process 


This reinforced concrete 
warehouse at Sandon 
Dock, Liverpoo!l—625 ft. 
long by 95 ft. wide by 
60 ft. high and built in 1907—has 
been restored to as-new con- 
dition at about one-tenth of the 
cost of replacement. It is doubt- 
ful whether this could have been 
achieved by any other means. 


ENGINEER: Mr. A. B. Porter, 
M.1.C.E., Engineer-in-Chief, Mersey 
Docks and Harbour Board. 


WHITLEY MORAN 

AND COMPANY LIMITED — 
Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL, 3 
Tel.: CENTRAL 7975/6 


e& Grams: GUNITE, LIVERPOOL, 3 


COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAILsworth 1115/6 



















DS. 14 
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Casting Shop and Bar-bending Shop at our New Factory. 
Each building, of 90-ft. span, is of Prestressed Precast Concrete 


DESIGN AND CONSTRUCTION IN 
REINFORCED AND PRESTRESSED CONCRETE 
PRECAST STRUCTURAL FRAMES 

PRECAST FLOORS AND ROOFS 


FOUNDATION INVESTIGATION 


MATTHEWS & MUMBY LIMITED 


OLDHAM STREET - DENTON - MANCHESTER 


Telephone : Denton 3572 Telegrams : Forcement, Denton, Manchester 


AND AT NOTTINGHAM AND NEWCASTLE-ON-TYNE 
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STOW GOW URHIME Wey 


WHAT IT IS - AND HOW TO APPLY IT 







THIS BOOK witl TELL YOU 








You will find this booklet very useful. 
It describes the complete range of Stic B 
STONE COVERING—Fine Stipple 

Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
Please write to our London office, when a 


ad - »Z 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, LONDON, S.W.8 
Telephone : RELiance 5566 
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POST-TENSIONED 


enables the construction of longer spans without beams and columns, so giving more 
space for storage and greater rental value. 





FACTORY for BOURJOIS, LTD., CROYDON. Clear floor span of 32’ 6’ designed for 
100 Ib. per sq. ft. live load plus finishes. 


Consulting Surveyors: Horace Lissenden & Partners. Consulting Engineers: J. C. Hughes & Partners. 


RAPHCON CONTRACTOR : VIBRATED CONCRETE CONSTRUCTION CO. LTD. 


27 ASHLEY PLACE, S.W.1 TATE GALLERY 8631 (6 lines) 


LONDON. SOUTHALL. MANCHESTER. BIRMINGHAM. DONCASTER. 
PENARTH. DAWLEY, SALOP. RYE. NEWTON ABBOT. NORWICH. 


Overseas: HOLLAND. AFRICA. JAMAICA, B.W.1. 
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CONCRETE achievement 


Comprehensive experience in the design and construction 
of concrete chimneys has enabled Tileman to 

overcome, with speed and economy, such problems as 
heat and acid resistance throughout the concrete 

chimney range. 


TILEMAN & COMPANY LTD. 


Specialists in design and construction of reinforced concrete structures. 





ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TELEPHONE: ABBEY 1551 


TIL, 7886 
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RANALAH 


STEEL MOULDS 














Sea Defence Mould, shown by kind permission of Brighton County Surveyor. 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950.- We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


STEEL MOULDS LIMITED 


43, DEVONSHIRE PLACE - BRIGHTON ~- SUSSEX ~- Tel.: 22/9//3 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exclude 
the entry of internal Details of these and other 
vibrators. items of contractors’ piant 
sent on request. 


E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.!. ° Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86. Works : Southend-on-Sea. Tel. : Eastwood 55243 
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VARIABLE 
GRID 
WINDOW 
at 


Willenhall 
Comprehensive 
School, Staffs. 





A. C. H. Stillman, Esq., F.R.1.B.A. 
County Education Architect 


Reinforced Concrete and Glass 


J. AKING 2 Co. Lm i eta 
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The Best BIG 
British BAR BENDER... 











For the fastest and most accurate bending 





rie can obasrint ae of single bars up to 2 inches diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 


world-wide reputation. 





%e FOR SALE OR HIRE 


ARON 


Send for full descriptive brochure, prices and hire rates to :— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
Tel: AMBassador 3456 (20 lines) 


Branches at: Birmingham - Liverpool - Manchester - Leeds - Bristol - Newcastle 
Swansea - Glasgow 


Bending a group of heavy bars toa 
large radius 





Bending a group of small bars toa 
small radius 


* Southampton 
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PORTASILO 


for handling 
cement 
in buik 


A Type 201 PORTA- 
SILO at STEETLEY 
MAGNESITE CO. 
LTD., Palliser Works, 
Hartlepools. 





Contractors : 
Brims & Co. Ltd., 


Newcastle. Portasilo is the most highly developed equipment 
of its kind available. Incorporating the unique 
Pullwey mechanical cement man its use readily 
effects a ages of 18/- and over per ton of 
cement used. is equipment is now fully proved 
on hundreds of sites in this and other countries. 





Covered by patents or patent applications in Great 
Britain and the Principal countries of the world. 


PORTASILO LIMITED GLVE BRIDGE LANE, YORK Tel: 24872 (8 lines) 


and at LONDON - BIRMINGHAM = MANCHESTER = GLASGOW ~- BELFAST *- DUBLIN 
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EDITORIAL NOTES 


The Specification of Concrete. 


THE need for an architect or engineer minutely to specify the materials and pro- 
cesses to be used in the manufacture of concrete, and to employ someone to see 
the work being done in order to ensure that his requirements are carried out, 
entails much office work and expense in addition to the cost of a representative 
on the site, and has naturally caused thought to be given to methods by which 
the onus for producing the required result is placed upon the contractor. Thirty 
or so years ago much was said and written about the advantages of specifying 
only the compressive strength required of concrete in different parts of a structure, 
and allowing the contractor to achieve these strengths as cheaply as possible. 
It was claimed that not only would this relieve the engineer of the responsibility 
and the labour of specifying the materials to be used, the proportions of the 
mixtures and the water content, the method of consolidation and so on, but 
that the cost would be reduced if the contractor were allowed to use the cheapest 
available materials, the cheapest mixture, and the cheapest methods of placing 
the concrete, provided only that the specified compressive strength was obtained. 
The suggestion found little favour amongst engineers who knew that all the 
properties of concrete were not necessarily related to its compressive strength. 
For example, in a thin section with much reinforcement it might be cheaper to 
use a fluid mixture rich in cement than a leaner mixture that needed much labour 
in tamping and spading; both concretes might have the same compressive 
strength, but the richer mixture would be much more liable to shrink and crack. 

In more recent years the subject has been revived, but with precautions to 
ensure that the concrete has the required properties. An example is the specifica- 
tion for concrete now used by the Ministry of Works. The intention of this 
specification is that the contractor should, within limits and subject to the 
approval of the Ministry, use his own methods of producing concrete of the 
strength specified. So far, however, it seems to have met with little success, 
for towards the end of last year the Ministry announced that in the case of sixty- 
four out of seventy sites for which this specification was used the contractors 
had asked the Ministry itself to decide what were the cheapest concretes that 
would comply with the specification. There has therefore been little saving to 
the Ministry in office and site work in connection with the selection of materials 
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and the proportioning of concrete mixtures; indeed, the cost may have been 
greater. It is said that in the placing of 124,482 cubic yards of concrete on 
seventy sites, on which 117 different mixtures were used, up to May last year 
there was a saving of 3630 tons of cement. 

The specification includes two main types of concrete, namely ‘‘ Nominal 
Mix Concrete ’’’ and ‘‘ Quality Controlled Concrete ’’. In the case of “‘ Nominal 
Mix Concrete ”’ the required crushing strengths at twenty-eight days (in pounds 
per square inch) are 4000 for a mixture of 1 cwt. of cement, 2 cu. ft. of fine 
aggregate, and 4 cu. ft. of coarse aggregate ; 3000 with 1 cwt., 2} cu. ft., and 
5 cu. ft.; 2500 with 1 cwt., 34 cu. ft., and 6} cu. ft.; and 2000 with 1 cwt., 
3? cu. ft., and 7} cu. ft. The quantity of water must be the least necessary to 
produce these strengths and must be approved by the Ministry, and the Ministry 
must approve the aggregate the contractor proposes to use. The specified 
proportion of fine aggregate may be varied by up to one-third more or less than 
specified, and this seems to be the only matter left to the contractor’s discretion. 

The contractor is, however, recommended to use “ Quality Controlled 
Concrete’ if he can do so without extra cost. Here the contractor has an 
opportunity of making a choice but, as already mentioned, few have taken 
advantage of it. In the case of quality controlled concrete the proportions are 
specified by weight of cement to weight of combined aggregates. For a com- 
pressive strength of 6000 lb. per square inch at 28 days the minimum ratio of 
cement to aggregate is I : 6 for aggregate with a maximum size of 1} in., I : 5 with 
3-in. aggregate, and 1: 44 with j-in. aggregate; the maximum ratio of cement to 
aggregate is I : 34 in all three cases. For a compressive strength of 4000 lb. 
the proportions are 1:9 with 14-in. aggregate, 1:8 with }-in. aggregate, and 
1:7 with 3-in. aggregate, with a maximum ratio of cement to aggregate of I : 5. 
For a compressive strength of 3000 Ib. the proportions are 1:9 with r1}-in. 
aggregate, 1: 8 with #-in. aggregate, and 1: 7 with 3-in. aggregate, with a maxi- 
mum ratio of cement to aggregate of 1:6}. In this “ quality controlled” 
concrete the contractor can exercise his ingenuity in trying various proportions 
of fine to coarse aggregate, and of cement and water contents, within a very 
wide range, but there are lower and upper limits of cement contents that prevent 
the production of very rich mixtures that may be liable to excessive shrinking 
or very lean mixtures that may be lacking in durability. The mixture may be 
a continuous grading or it may be gap graded. The materials must be measured 
by weight and the concrete must be consolidated by vibration, and the degree 
of workability must be approved by the Ministry. Presumably the contractor 
is expected to make all the experimental mixtures and tests specified before 
submitting a tender, and preliminary tests on cubes and beams have to be made 
starting five weeks before concreting, using the plant to be employed in the work. 

It is stated that the use of this specification has resulted in the saving of 
about 65 Ib. of cement (say, 2s. 6d.) per cubic yard of concrete, but the extra 
cost of what is called ‘‘ designing ” the mixtures, of supervising the testing and 
the work is not stated. An interesting feature of the specification for quality 
controlled concrete is that in the preliminary tests twelve cubes must be crushed 
and at twenty-eight days must all have a strength of at least 15 per cent. above 
the strength specified. This is much more stringent than the requirements of 
No. 114, in which the average strength of only three cubes is acceptable. 
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REINFORCED CONCRETE IN CZECHOSLOVAKIA. 


Reinforced Concrete in Czechoslovakia. 


By PROFESSOR KONRAD HRUBAN. 
TECHNICAL UNIVERSITY, PRAGUE. 


SincE the beginning of the present century the development of reinforced 
concrete work in Czechoslovakia has been similar to that in neighbouring coun- 
tries of Central Europe. Czechoslovakia lies on the watershed of the North, 
Baltic, and Black seas, and has generally a favourable geographical configuration, 
so that there is no need for spectacular dimensions such as bridges with very long 
spans or of great height. In the production of steel per inhabitant, Czechoslovakia 
now occupies the fifth place in the world; consequently, for large spans steel 
is preferred for all types of structures. The choice of material for structures 
must be related to the requirements of the national economy and, although the 
concrete structures may often be modest in size, the engineer strives to produce 
pleasing designs that will be a credit to him as well as to the material. 


Bridges. 


Some of the many bridges built in the past twenty years are typical of 
common practice in Czechoslovakia. A good example is the road bridge over 
the river Vitava shown in Fig. 1. This bridge is situated at a place where the 
water level will soon be raised to the springings of the main arch, which has the 
greatest span of any reinforced concrete structure in Central and Eastern Europe. 
The total length of the bridge is 1674 ft. The main arch has a span of 726 ft. 
and the other spans are 117 ft. The main arch has a rise of 141 ft. and is 
6 ft. 7 in. thick at the crown. It was completed in 1945. The arrangement of 
three arches in the central span considerably reduces the weight of the structure ; 
so far as the writer knows it is unique of its kind and is an interesting solution of 
the problem of supporting a road on tall arches. The system is, of course, highly 
statically indeterminate. , 

A large railway bridge is shown in Fig. 2. While concreting the main arch 
a gap of 3 ft. 8 in. was left at the crown, and this was widened by means of jacks 


Fig. 1.—Road Bridge over the River Vitava. 
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Fig. 2.—Railway Bridge near Brno. 


Fig. 3.—Bridge over the River LuZnice. 


Fig. 4.—Bridge over the River Vah. 
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after the concrete had hardened in order to raise the crown and release the center- 
ing; the space was then filled with quick-hardening concrete. A reinforced 
concrete railway viaduct 3000 ft. long has just been completed near Prague 
with fifteen spans of 175 ft. each. 

_If deck girders of sufficient depth are provided, a considerable slenderness 
of the arch of a bridge can be achieved (Fig. 3). This bridge over the river LuZnice, 
with a total length of 550 ft., was built in 1934 and 1935. The main arch has 
a span of 270 ft. and thicknesses of 1 ft. 10 in. at the crown (that is 1/146 of 


Fig. 5.—Hotel in Prague with Tower Fig. 6.—Commercial Building at 
246 ft. High. Gottwaldov. Height 243 ft. 


Fig. 7.—-Office Building at Bratislava. 
H—January, 1957. 
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the span) and 3 ft. 4 in. at the springings. In 1948 a bridge of the same type 
to carry a motor-road was completed ; the deck is supported by, and acts with, 
four arches with spans of 2096 ft. 

A structural system similar to that of the famous bridge over the Tiber * 
in Rome (built by Hennebique in 1911) has been used for the bridge shown in 
Fig. 4, which has just been completed. The structure appears to be an arch with 
a clear span of 369 ft. and a rise of 28 ft., compared with a span of 330 ft. and 
a rise of 33 ft. in the case of the bridge at Rome. The rise-span ratio is less 
than 1/13 and true arch action is practically eliminated. The structure has a 
cellular cross section consisting of a curved slab Io in. thick at the centre of 
the span and increasing to 24 in. at the springings connected by vertical longitu- 
dinal walls to the deck which is Io in. to 14 in. thick. The structure acts as a 
box-girder fixed in the abutments. 


Structures. 


Examples of tall buildings with reinforced concrete frames are shown in 
Figs. 5 to 8. The frame of the office building at Bratislava (Fig. 7) comprises 
both steel and reinforced concrete members. The gymnasium on the top of the 
residential flats shown in Fig. 8 has cylindrical shell roofs. 

The chimney at Gottwaldov (Fig. 9) is the tallest reinforced concrete struc- 
ture (460 ft. high) in Czechoslovakia. The base is 70 ft. high, and contains 
filters for collecting the fuel-ash which is stored in silos below. Fig. 10 shows the 


* See Fig. 2, page 37, of this journal for January, 1956. 


Fig. 8.—Flats at Gottwaldov with Circular Columns. 
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CONSTRUCTIONAL 
ENCINEERING 


construction of the shaft with continuously-moving steel shutters from which 
the concreting platform was suspended.: The rate of construction was 6 ft. a day. 

Examples of the use of reinforced concrete in the construction of buildings 
are given in Figs. 11 to 14. The post-war industrial reconstruction has nearly 
doubled the rate of building, and new structural systems, economising in both 
labour and material, had to be introduced. This resulted in the precasting of 
structural members on a large scale. Also, different types of shell roofs have 
been investigated, and detailed standard designs have been provided and fre- 
quently used. Travelling centering and steam curing of concrete cast in place 
have also been developed. Many millions of square feet of factories have been 
covered with new types of roofs since 1945. 





Fig. 9.—Chimney at Gottwaldov. Fig. 10.—Chimney during Construction. 
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Fig. 11.—Part of an Exhibition Hall at Brno. 


Fig. 12.—Roof at Exhibition Hall at Brno (built in 1928). 
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Fig. 13.—Cubicles at a Bathing Pool at Tr. Teplice. 





Fig. 14.—Part of a Hospital at Brno. 
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Fig. 17.—A Conoidal Roof at Prague. 
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** Shell ’’ Roofs. 


Experience has shown that. if they are wisely applied and skilfully carried 
out shell roofs permit considerable reduction of both the weight and the cost of 
a structure. Some examples of the types of shell roofs now in use in Czecho- 
slovakia are given in Figs. 15 to 21. The trough-shaped type of shell roof 
(Figs. 15 and 16) for spans of 50 ft. to go ft. was described in this journal for 
August, 1949, pages 247 to 251. Fig. 16 shows the design of a structure at 
Neratovice, 20 ft. high, for the storage of salt ; the filling between the columns 
and beams consists entirely of curved members. 

Conoidal surfaces also have certain advantages in cases when the grid of 
columns is in the form of long rectangles (Figs. 17 and 18). The roof shown in 


Fig. 18.—A Conoidal Roof during Construction. 


Fig. 17 is over a tramcar depot in Prague, and comprises five bays of 59 ft. span. 
Where a uniform distribution of light over the whole floor area is required, saw- 
tooth roofs with long cylindrical slabs are used. Original designs of parabolic 
shapes have been built such as that shown in Fig. 19, where the spans of the bays 
are from 39 ft. to 59 ft. and the span of the arch ribs is 29 ft. 6 in. 

The use of travelling centering combined with quick curing and hardening 
of the concrete make it possible to use economically even more complicated 
thin slab systems. For example, several industrial structures have roofs as shown 
in the cross section in Fig. 20. The arched beams are spaced 20 ft. apart, and 
between them the smooth white soffits of ic parabolic slabs act as efficient light 
reflectors and dispersers. The slabs are 2 in. to 3 in. thick. With the use of 
precast columns a weekly rate of up to 6000 sq. ft. of competed roof has been 
achieved. 
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Fig. 19.—A Parabolic Roof. 
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Fig. 20.— Shell Roof with Saw-tooth Lighting. 
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Fig. 22.—Dam at Vitava. 





Fig. 23.—Erecting a Beam weighing 100 Tons. 
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The roof of another structure is composed of eight members of the shape 
shown in Fig. 21, spanning 59 ft. by 69 ft. The slab is 2? in. thick. Travelling 
centering and steam curing were used. All the members were cast in the same 
mould within eight weeks. 

A reinforced conerete dam at Vitava is shown during construction in Fig. 22. 





Precast and Prestressed Concrete. 


The post-war necessity to increase the productivity of the building industry 
has resulted in the rapid development of precast and prestressed structural 
members. Many times more precast members were used in 1955 than in 1948, 
and a further rapid increase of production is planned. 

At present most bridges with spans of less than 180 ft. are constructed of 





Fig. 24.—Early Type of Prestressed Road Bridge. 





Fig. 25.—Erecting Precast Wall Slabs. Fig. 26.—Erecting Precast Wall Slabs. 
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Fig. 27.—Residential Flats with Prestressed Precast Wall Slabs. 
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Fig. 28.—Erecting Roof Trusses. 


Fig. 29.—Erecting Precast Roof Arches of 79 ft. Span 
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precast elements (Figs. 23 and 24). The construction shown in Fig. 24, using 
I-beams prestressed by the post-tensioning process for spans up to 180 ft., is 
not now used. In the later types of prestressed structures it is common to use 
box-girders precast in sections and made statically indeterminate by tensioning 
additional cables after erection. 

Three types of lightweight reinforced concrete construction have been 
developed for dwellings. The latest type is composed entirely of prestressed 


. 30.—Precast Roof of Store Fig. 31.—Erecting Precast Roof Member 
Building. 8 ft. Wide. 


Fig. 32.—-Stores Built with Precast Members. 
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precast panels (Fig. 25) which are lifted into position by a new type of crane 
(Fig. 26). The panels are cast in steel moulds and are prestressed by a con- 
tinuous process of pre-tensioning the steel on a rotating table. A completed 
block of flats is shown in Fig. 27. 

Precast roof members for industrial structures are shown in Figs. 28 and 29. 
In some cases members comprising ribs and shells cast as one member have proved 
advantageous. The type shown in Figs. 30 to 32 is used for structures with floor 
areas up to 60 ft. by 200 ft.; eighteen such stores were built at Bratislava in 
1954. The erection of one of those structures was completed in ten days. The 
amount of reinforcement used was 2-8 lb. per square foot of floor area. The roof 
shown in Fig. 30 has a span of 59 ft. and the slab is 1-2 in. thick. Fig. 32 shows 
how the roof members were stored in front of the buildings already erected. 

A recent store building with an area of about 73,000 sq. ft. (Figs. 33 and 34) 
and a span of 127 ft. consists entirely of prestressed precast members. Arched 





Fig. 33.—Store of 127 ft. Span built of Precast Members. 





Fig. 34.—Erecting Precast Arches. 
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Fig. 35.— Device for Forming Ducts 
for Prestressing Steel. 





Fig. 36.—Removing Duct-forming Fig. 37.— Corrugated Duct for 
Device. Prestressing Steel. 


trusses spaced 30 ft. apart are composed of several precast portions joined by 
post-tensioned prestressing cables. After erection the temporary hinges at the 
crown and at the springings were fixed by additional cables, so that the arch is 
rigidly fixed. The quantities of steel used were } lb. of high-tensile wire and 
3°6 lb. of mild steel per square foot of floor area. 

Some new processes have been devised for use in prestressed concrete. 
For providing cable channels, for example, special insertions (Fig. 35) are used, 
consisting of a tube made of helically wound hard steel wire with a mild steel bar 
of # in. diameter inserted loosely into it. When the concrete has hardened the 
tube and bar are easily removed by means of a drill (Fig. 36) ; this is possible 
even if the duct is curved. The helical groove left in the surface of the duct is 
shown in Fig. 37. After placing and tensioning the cables the duct is filled with 
cement mortar. By this means the cost of metal sheaths is saved and a reliable 
bond is provided for the grout. 


Theory and Research. 


Since 1948 all reinforced concrete structures except bridges have been 
designed according to their strength at failure,t that is by the ultimate-load 
method. This has resulted in saving about 12 per cent. of the amount of steel 
used in reinforced concrete by former rules based on permissible stresses. 

At present research is concerned mainly with the ultimate stress of steel 
reinforcement (which is actually not the same as the yield-point stress of plain 
steel bars when tested in the usual manner), with statistical characteristics of the 
strength of reinforced concrete structures, and with various problems of stability. 
t The writer described the method in this journal for December, 1949. 
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THE new service reservoir of 5,000,000 
gallons capacity (Fig. 1) constructed for 
the Cambridge Waterworks Company at 
Cherry Hinton is entirely of reinforced 
concrete. Alternative designs were con- 
sidered using prestressed concrete and 
plain concrete but reinforced concrete 
was found to be considerably cheaper. 
The reservoir is 215 ft. square internally 
and the average depth from the floor to 
top water level is 18 ft. 


Reservoir at Cambridége. 
UNUSUAL DESIGN OF WALLS. 


RESERVOIR AT CAMBRIDGE. 


ported independently of the walls with a 
gap of 14 in. between the roof and the 
walls; this gap is filled with a rubber- 
bitumen sealer. This design also had the 
advantage of allowing the construction of 
the walls and roof to proceed indepen- 
dently, which enabled the whole of the 
concrete work to be completed in ten 
months. 

Further reduction of stress due to 
changes of temperature is achieved by 





Fig. 1. 


The roof is of flat-slab construction 
supported on columns with splayed heads, 
thus reducing the height of the columns 
and walls and hence the cost. Other 
advantages of the flat-slab construction 
are that efficient ventilation is more 
easily effected, and fewer arrises occur 
that might lead to the rusting of the 
reinforcement and spalling of the con- 
crete. 

In order to reduce the stresses in the 
structure and cracks due to variations of 
temperature and loading, the roof is sup- 
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providing two expansion joints completely 
through the roof, walls, and floor in two 
directions at right angles, thus dividing 
the structure into nine separate parts. 
These joints are made with rubber- 
bitumen fillers, with continuous dumb- 
bell section rubber waterstops as a second 
line of defence. 

When the reservoir was first filled with 
water at 45 deg. Fahr. in August, 1955, 
the roof moved inwards relatively to the 
wall by 4 in. The force necessary to 
resist such a movement all around the 
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reservoir acting against the total cross- 
sectional area of the whole roof slab 
could not practically have been resisted 
by the thin cross sections used, namely 
74 in. for the roof slab and 6 in. for the 
walls. 

The walls span between counterforts 
2 ft. by 9 in. in cross section, gener- 
ally at 6 ft. 5 in. centres (Figs. 2 and 3). 
Advantage was taken of the width of the 
counterforts to design the walls for a 


[2 
bending moment of a The reinforce- 


ment is the same on both sides of the 
walls to resist the pressure of the external 
embankments. The counterforts are 
propped at mid-height by struts inclined 
at an angle of 35 deg. to the horizontal. 





RESERVOIR AT CAMBRIDGE. 


In determining the spacing of the 
columns and the counterforts, the canti- 
lever moments at expansion joints were 
balanced with the support moments 
arising from the loads on adjacent spans ; 
nevertheless it was possible to arrange 
for the expansion joints in the walls and 
roof to coincide. 

A feature that led to considerable 
economy was the simple arrangement of 
the reinforcement (Figs. 4 and 5). All 
the bars in the roof are of the same size, 
with generally only two shapes of bend- 
ing. In the walls, all the bars are straight 
and of only two diameters, and in the 
floor all the bars are straight and of the 
same diameter. 

The amount of concrete placed in any 


s 
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Fig. 3. 


The struts were precast and placed in 
position before the thrust-blocks and 
counterforts were concreted. 

The floor is in two layers both 3} in. 
thick. The lower layer is unreinforced 
and the upper layer is reinforced with a 
mesh of bars placed centrally in the slab 
at 10-in. intervals. The top surface of 
the lower layer was rubbed with a steel 
float to a smooth finish simulating grano- 
lithic and covered with building paper 
before the upper slab was concreted. 
Both slabs were concreted in panels 
17 ft. 11 in. square to coincide with the 
spacing of the columns with straight 
joints staggered between the two slabs. 
A gap was provided to allow complete 
freedom at the columns, and all the joints 
in both slabs were sealed with a rubber- 
bitumen compound. 
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one operation was strictly controlled. In 
the case of the walls this was limited to 
19 ft. 3 in. horizontally by 3 ft. 9 in. 
vertically ; in the roof the limit was 
generally 17 ft. 11 in. in both directions. 
An interval of fourteen days was allowed 
before the intermediate panels were cast 
in order to allow shrinkage to take place 
in the panels cast first. The partial con- 
traction joints necessitated by this pro- 
cedure were pointed with rubber-bitumen 
sealers. 

To prevent leakage by the water by- 
passing the rubber-bitumen seals, the 
internal face of the concrete was painted 
with a bituminous primer iollowed by 
two coats of bituminous paint (Fig. 6). 

Before starting the work, test cubes 
and slabs were made. The slabs were 
1 ft. square and 4 in. thick and were 
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Fig. 5.—Reinforcement for Wall. 
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subjected when fourteen days old toa 4o-ft. 
head of water for four days; after this 
period the sides of the slabs remote from 
the water pressure were completely dry. 
Test cubes and slabs were made and tested 
in a laboratory at intervals throughout 
the work. 

All concrete was compacted by vibra- 
tion, and in addition the concrete in the 
walls and columns was agitated by sword- 
type spatulas 6 ft. long and 2 in. by ¢ in. 
in cross section, which were thrust into 
the concrete between the reinforcement 
and the shuttering. The shuttering to 
vertical surfaces was struck about four 
hours after placing the concrete, and the 
concrete immediately rubbed with a steel 
trowel to a uniformly smooth surface. 
This improved the appearance, and is 
believed to have contributed to the com- 
plete water-tightness of the reservoir. 

The main work of constructing the 
reservoir cost about {60,000 and the 
reservoir was put into commission in 
August, 1955. In the course of excava- 
tion at one end of the reservoir an old 
quarry working 20 ft. deep was exposed ; 
measures to deal with this cost a further 
£7000 or so. 

At the end of the maintenance period 
in 1956 readings were made of the water 
level of the reservoir when full, using a 
hook-gauge that could be read to about 
one-fiftieth of an inch, and during a 
period of one week no fall in the water 
level was registered. 

The Engineer and Managing Director 
of the Cambridge Waterworks Company 
is Mr. Philip Porteous, M.I.C.E., M.1.W.E. 
The contractors for the work were Messrs. 
William Sindall, Ltd., of Cambridge, and 
Mr. A. Durrant, B.Sc., A.M.I.C.E., acted 
as resident engineer. The consulting 
engineers were Messrs. Oscar Faber & 
Partners. 
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Fig. 6.—Inner Face of Wall. 


Aggregates for Concrete Roads. 


AccorDiNnG to the Report of the Road 
Research Board for the year 1955, an 
experimental concrete road built in 1933 
shows that the use of crushed rock aggre- 
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gate instead of a cheaper local stone has 
resulted in improved wearing properties 
equal to about 1 in. of the thickness of 
the slab. 
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Fig. 3.— Cross Sections through Unloading Platforms. 


(See facing page.) 
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OVERHEAD ROADS AT SUGAR FACTORIES. 


Overhead Roads at Sugar Factories. 


Bortu the overhead roads described in the 
following were built for the British Sugar 
Corporation, Ltd., one at Poppleton, near 
York (Figs. 1 and 2), and the other at 
Peterborough. The designs were varied 
only to suit local conditions. 

The structures comprise (1) main un- 
loading platform more than 20 ft. above 
the bottom of the adjoining silos, (2) 
entrance ramp with a gradient of 1 in 12, 
and (3) an exit ramp with a gradient of 
1in 8}. The dimensions of the main plat- 
form were determined by local conditions 
and it is sufficiently wide to allow lorries 
to be easily manceuvred. At Peter- 
borough the platform is 380 ft. long by 
41 ft. 6 in. between the kerbs, and at 
Poppleton it is 360 ft. by 31 ft.6in. A 
kerb 1 ft. high is provided at both edges. 
There are no balustrades, as these would 
interfere with unloading ; there is, how- 
ever, a safety grillage projecting beyond 
the edge as seen in Fig. 2. As the traffic 
is in one direction only a width of 12 ft. 
was considered sufficient for the entrance 
and exit ramps. The entrance ramp is 
curved in both cases, the internal radius 
being 35 ft. 

The structures were designed for 
vehicles weighing 20 tons. The walls and 
frames under the main unloading plat- 
form had also to resist a horizontal thrust 
from the beet in the adjoining silos. At 
Poppleton these walls also retain the road 


under the main platform (Fig. 4). A 
typical section through the main un- 
loading platform at Poppleton is shown 
in Fig. 3 (a) (see facing page) and the 
arrangement at Peterborough is shown at 
(b). At Peterborough the retaining walls, 
1 ft. thick, extend up to the unloading 
platform and are used as external supports 
for the slab. There are columns, r ft. 9 in. 
by 1 ft. in cross section at 20 ft. centres, 
under the centre-line of the road. Longi- 
tudinal beams and cross beams, 3 ft. 7 in. 
deep by 1 ft. wide and haunched at the 





Fig. 1.—Underside of Entrance Ramp. 





Fig. 2.Overhead Road at Poppleton. 
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internal supports, divide the road slab, 
which is 1 ft. thick, into panels 20 ft. 
square spanning in two directions. 

At Poppleton the 6-in. retaining wails 
do not extend the full height of the 
structure, and span between tapered 
columns at 20 ft. centres. Longitudinal 
and cross beams 3 ft. deep by 1 ft. wide 
support the road slab, forming panels 


(CONCRETE) 


20 ft. square that extend 6 ft. as canti- 
levers on both sides. A typical section 
through the curved entrance ramps to 
both roads is shown in Fig. 5 (a). The 
columns are 1 ft. square and are at 24 ft. 
centres at Poppleton and 20 ft. centres at 
Peterborough. A _ section through the 
exit ramp at Peterborough is shown in 
Fig. 5 (b). The exit ramp at Poppleton 








Fig. 4.—Exit Ramp at Poppleton. 
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Fig. 5.—Cross Sections through Ramps. 
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(Fig. 4) is supported on a single row of 
columns measuring 2 ft. 3 in. by 1 ft. 3 in. 
and at 24 ft. centres. 

The structure at Poppleton and the 
entrance ramp at Peterborough are on 
cast-in-place piles. The columns of the 
main unloading platform and exit ramp 
at Peterborough are supported on inde- 
pendent bases and the walls on con- 
tinuous strip footings. Expansion joints 
in the slabs and the walls are provided at 
intervals of 50 ft. to 7o ft., and are 
arranged so as to avoid the necessity of 
constructing twin columns and beams. 

In each case all the work had to be com- 
pleted in about six months. The work 
on the site was reduced as much as 
possible. All the columns and beams for 
the main unloading platform were precast. 
Details of the connection of the precast 
units at Peterborough are shown in Fig. 6. 
The limited space at the junction of the 
four precast beams and the column re- 
quired elaborate detailing. The 1-in. and 
f-in. bars projecting above the precast 
beams were used as lifting hooks. The 
continuity reinforcement in the top of the 
beams was fixed in situ. 

Shutters made of timber and plywood 
were used for the construction of the 
curved entrance ramp at Poppleton 
(Fig. 8), and these were used later for the 
similar ramp at Peterborough. 

The walls, the slab, and both the ramps 
were cast in place. Holes were provided 
in the precast beams (Fig. 3) for fixing 
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Fig. 6.—Connection of Column and 
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Four Beams. 


Erecting Precast Beams. 








Fig. 8.—Shutters for Curved Entrance Ramps. 
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the shuttering for the roadway slab, so 
that little propping and strutting were 
required. Fig. 7 shows the erection of 
precast beams at Poppleton. At Peter- 
borough a truck on the railway lines under 
the overhead roadway was used to support 
the shuttering for the walls (Fig. 9). 

On both sites the work was started at 
the exit ramp, which was then used for 
transporting concrete in dumpers to the 
main road slab. 

The design was carried out by Messrs. 
Hajnal & Myers, consulting engineers, for 
Messrs. Charles R. Price, the main 
contractors. 


Gantry at 


THE gantry shown in Fig. 1 is a composite 
reinforced and prestressed concrete struc- 
ture. It is goo ft. long, and rises from 
ground level to a height of 50 ft. at a 
gradient of tin 17. The conveyor is 7 ft. 
square internally. The trestles were pre- 
cast and the capping beams cast in 
place. : 
The longitudinal beams were pre- 
stressed with post-tensioned bars. They 
are of tee-section, 2 ft. 1 in. deep and with 








Fig. 9.—Wall Shutters supported 
by Railway Truck. 


a Colliery. 


top flanges 3 ft. 9 in. wide; they are 
48 ft. 6 in. long, weigh 10 tons each, and 
are bolted to the tops of the trestles. 

The posts, roof beams, and wall slabs of 
the conveyor are of precast prestressed 
concrete, and the roof is of curved asbestos 
cement sheets. 

The structure has been built for the 
National Coal Board at Cadeby Colliery 
by the Yorkshire Hennebique Contracting 
Co., Ltd. 





Fig. 1. 
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STRIP MILL AND BRIDGE AT ROTHERHAM. 


Strip Mill and Bridge at Rotherham. 


THE new strip mill being built at Rother- 
ham for Messrs. Steel Peech & Tozer, at 
an estimated cost of £3,600,000, is now 
well advanced. The civil engineering 
work is completed and the installation of 
the mill isin progress. The site is on open 
land near the main works of the Company, 
which produces over 1,000,000 tons of 
steel per annum and includes a strip mill. 
The new mill will produce strip up to 
16 in. wide of many qualities and thick- 
nesses, including stainless steel. 

To provide access to the railway a new 
connection, about half a mile long, with 
the works railways was made, and as the 
site of the new mill extends into the side 
of a hill a maximum depth of excavation 
of about 42 ft. was necessary. The total 
amount of material excavated exceeded 
300,000 cu. yd., a large part of which was 
carboniferous shale and other soft rock, 
and more than two-thirds of it had to be 
removed from the site. 

At the lower end of the site the soil had 
a very small bearing value and the founda- 
tions of a large part of-the mill, which is 
in this area, were taken down to rock ; 
the adjacent welfare and office building 
was supported on piles. In the adjacent 
bay, owing to the extremely high loading 
from the steel slabs, trenches were exca- 
vated to rock at close intervals and filled 
with concrete. 

The main strip mill building is of 
structural steel weighing 3400 tons. It 
is 800 ft. long and 500 ft. wide and over 
a substantial part of the motor bay and 
the mill bay there is a basement to accom- 
modate the transformer, oil, and scale- 
water flumes. The adjacent pickling 
plant is also founded on rock, which 
occurs near the surface. Adjacent to the 
western end of the mill is the recuperator 

Is*-1" . . 2 


MOTOR HOUSE MOTOR BASE 


house and the chimney serving the slab 
re-heating furnaces, which are at the 
western end of the mill building. Nearby 
is the scale-water pit, which is 80 ft. by 
20 ft. by 34 ft. deep, with a crane gantry 
overhead for the removal of the sludge. 
Alongside the scale-water pit is the pump- 
house to deal with the recovered scale- 
water. The welfare and office building, 
now under construction, is immediately 
in front facing the main Sheffield to 
Rotherham road. 

The greatest amount of the concrete 
work is in the foundations and basement 
of the mill building, and most of this is 
reinforced concrete in the proportions of 
I:2:4 with coarse aggregate of {j in. 
maximum size and ordinary Portland 
cement ; the water-cement ratio was low 
to reduce shrinkage stresses in the large 
masses of concrete cast in one operation 
in some parts of the work. Elsewhere, 
concreting was generally carried out in 
alternate sections, mainly with an interval 
of five days between the concreting of 
adjacent bays. Fig. 1 is a typical cross 
section through a part of the substructure. 


The Bridge. 


A bridge was required where the ap- 
proach railway cutting is about 24 ft. deep 
and an existing road crossed the site, and 
a little farther along there were also 
several water mains and electric cables. 
To avoid interrupting the use of the road 
and of these services, the bridge (Fig. 2) 
was built before the excavation for the 
railway cutting was completed. The 
water mains and cables were first re-laid 
on temporary concrete pads in the posi- 
tion to be occupied by the bridge and 
slightly below its deck, so that they would 
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Fig. 1.—Typical Section through Substructure of Mill Building. 
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Bridge over Railway Cutting. 


Fig. 2. 














ON RUICTIONAL 


ENCINEERI STRIP MILL 





Figs. 3a and 3b.—Water Mains and 
Cables Suspended while Founda- 
tions of Bridge are Built. 
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be subsequently supported by the bridge 
above the railway tracks 24 ft. below. 
The piers were then constructed in exca- 
vations, and after the deck was concreted 
the weight of the water mains and the 
electric cables was transferred to the 
bridge, precautions being taken not to 
change the levels of the water mains. 
When this was completed the excavation 
for the railway cutting was carried under 
the bridge. The bridge has a total length 
of 170 ft., including spans of 40 ft., 43 ft., 
and 47 ft., and cantilevers extending 
20 ft. beyond the end piers. The overall 
width is 17 ft., comprising a roadway 
11 ft. wide and footpaths on each side. 

Figs. 3a and 3b show the bridge under 
construction, and Fig. 4 shows the bridge 
and the excavation underneath com- 
pleted and the railway tracks being laid. 
The concrete in the bridge is a 1:2:4 
mixture with a slump not exceeding 1 in. 
and was compacted by vibration. High- 
grade concrete is considered particularly 
desirable in this area owing to the acid- 
polluted atmosphere at certain times. 
For the same reason the handrailing is of 
mild steel tubing shot-blasted and sprayed 
with pure aluminium; the handrail is 
also designed to be removable in sections 
in case of damage by vehicles. 

The whole of the concrete for the scale 
pit and the adjacent filter house and pump 
house was placed by concrete pump, and 
this method was also used for parts of the 
sub-structure of the mill building. 

Mr. V. Watkins, Chief Engineer of 
Messrs. Steel Peech & Tozer, is respon- 
sible for the project, with the assistance 
of Mr. J. Waller and Mr. F. Parkin. Mr. 
Donovan Lee, M.I.C.E., is the consultant 
for the civil engineering work. The 
United Steel Structural Co. are respon- 





Fig. 4. 
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sible for the steel frame and roof. The 
contractors for the civil engineering work 
include Sir Alfred McAlpine & Son, Ltd., 
Messrs. George Longden & Son, Ltd., 
Messrs. Arthur Cooper & Sons, Ltd., and 
Messrs. Henry Boot & Sons, Ltd. The 
conversion of the mains was carried out by 
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Messrs. E. E. Jeavons & Co., Ltd., the 
railways by Industrial Sidings, Ltd., and 
the furnaces by Messrs. Stein & Atkinson. 
The Loewy Engineering Co., Ltd., and the 
English Electric Co., Ltd., are responsible 
for the mill and the main electrical 
installation. 





The Late Peter Lind. 


It is with much regret that we record the 
death, which occurred on December 1, 
1956, after a short illness, of Herman Peter 
Thygesen Lind, the founder and chairman 
of Messrs. Peter Lind & Co., Ltd. 

Born in Denmark in 1890, Peter Lind 
was a man of unusual ability, energy, and 
courage. At the age of twenty-five he 
had acquired a sound knowledge of rein- 
forced concrete design and construction 
and of the English language and, in 
partnership with the late A. Ingerslev, in 
1915 started in business in London as a 
reinforced concrete designer and con- 
tractor. This was only fifteen years or so 
since reinforced concrete had been intro- 
duced into Great Britain and there was 
still prejudice against the use of the new 
material. With a staff of competent 
engineers, both British and Danish, the 
new company quickly became one of the 
most important in the industry, and did 
much to promote the use of reinforced 
concrete at a time when most such struc- 
tures were designed on the proprietary 


systems introduced into this country 
earlier in the century by Mouchel, 
Considére, Coignet, and others. The 


company was responsible for a great 
number of industrial structures of all 
types, but perhaps its most notable 
achievement was the construction of the 
new Waterloo Bridge across the Thames. 
During the first world war the firm built 
reinforced concrete ships, and in the 
second world war took part in the con- 
struction of reinforced concrete caissons 
for Mulberry Harbour. 

In 1936 the firm of Tileman & Co, Ltd., 
which specialised in the construction of 
cement works and chimneys throughout 
the world, became associated with the 
Lind group of companies under his chair- 
manship. Lind was also chairman of 
a number of aggregate-producing com- 
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panies in this country and in Canada, and 
a director of Scandinavian Airlines 
System, Ltd. He was a Member of the 
Institution of Civil Engineers and a 
Member of the Council of the Federation 
of Civil Engineering Contractors. 

Lind took much interest in Danish 
affairs in London, and particularly in the 
Danish Church in London. He wasa past 
president of the Danish Club in London, 
a trustee of the Danish Church Committee, 
and a member of the council of the 
Scandinavian Benevolent Society. He 
was a Knight Commander of the Order of 
Dannebrog. 

The comparative youth of the rein 
forced concrete industry is shown in a 
striking manner when it can be said that 
a man who passed away last month at the 
age of 66 was one of its pioneers, for Peter 
Lind was indeed a pioneer whose com 
petence as an engineer and as a man of 
business did much to further its interests 
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A LARGE PRECAST WAREHOUSE. 


A Large Precast Warehouse. 


PRECAST FRAMES OF 88 FT. SPAN. 


A WAREHOUSE (Fig. 1) for the storage of 
spare parts now being built at Doncaster 
for the International Harvester Co. of 
Gt. Britain, Ltd., incorporates reinforced 
concrete precast frames of unusual spans 
and spacing. The overall size of the 
building is 352 ft. by 220 ft., and within 
this area there are only sixteen internal 
columns. The spgcing of the columns is 
related to the positions of storage bins 
and other fixtures that will be required. 

Across the width of the building the 
roof, which comprises asbestos-cement 
sheeting with insulation-board under- 
lining, is carried by five main frames, 
four of 66 ft. span and one of 88 ft. span. 
These frames are at 44 ft. centres. In 
order to shorten the period of erection 
and to reduce the weight of the frames, 
intermediate rafters were introduced at 
14 ft. 8 in. centres. The intermediate 
rafters are carried on reinforced concrete 
precast valley beams 44 ft. long,, which 








Fig. 3.—Detail of Joint. 
span longitudinally between main frames. 
The valley beams weigh about 16 tons, 
and are carried on special brackets bolted 
to the columns of the main frames. The 
frames and valley beams were all precast 
on the site. 

Fig. 2 is a half cross section. Scarfed, 
in-situ, and hinged joints have all been 
employed. Scarfed joints were used for 





Fig. 1. 





Fig. 2. 
January, 1957. 


A Bay During Erection. 





Half Cross Section. 

















A LARGE PRECAST WAREHOUSE. 


ease of erection, in-situ joints for con- 
tinuity, and hinged joints to reduce 
expansion and contraction and to enable 
the behaviour of the structure to be pre- 
dicted as accurately as possible. The 
joint between a main frame and a valley 
beam is shown in Fig. 3. 


Gandy Bridge, 


Ganpby bridge (Fig. 1) at the head of 
Tampa Bay, Florida, U.S.A.| has been 
built beside an existing bridge, each of 
which will carry one-way traffic. The 
new structure is 24 miles long, and at the 
channel used by ships has a clearance of 
45 ft. There are 252 spans of 48 ft., 
20 spans of 72 ft., and one continuous 
span over piers spaced 74 ft., 86 ft., and 
74 ft. apart. The design is generally 
similar to that of the lower Tampa Bay 
bridge described in this journal for 
February, 1953, but the beams are 
slightly wider; four beams instead of 
six are used for each span. The deck 
is of reinforced concrete cast in place, 
and the precast beams were prestressed 
on the Lee-McCall system using high- 
tensile alloy steel bars as for the lower 
Tampa Bay bridge but 14 in. diameter 
instead of 1 in. 

The concrete contained 585 lb. of 
cement per cubic yard; the coarse 





Fig. 1.—New Bridge (on right) 
During Construction. 
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Fig. 1 shows four 44-ft. bays of the 
central 88-ft. span completed and partly 
roofed and glazed. The architects are 
Messrs. T. H. Johnson & Son, of Don- 
caster, and the structure was designed, 
manufactured, and erected by the Scot- 
tish Construction Co., Ltd. 





Florida, U.S.A. 





Fig. 2.—Spans of 72 ft. During 
Construction. 


aggregate was crushed limestone, and 
the average compressive strength of 
cylinders at 28 days was usually about 
5500 lb. per. square inch. The high- 
tensile bars were tensioned to 100,000 lb. 
per square inch and tensioning was per- 
mitted when the strength of cylinders 
was 3600 lb. per square inch or the con- 
crete was not less than five days old 
The bridge is supported on reinforced 
concrete piles. 

Fig. 3 shows the prestressed beams 
and diaphragms in the 48-ft. spans ; 
Fig. 4 shows the erection of the pre- 
stressed beams in the 72-ft. spans, and 


in Fig. 2 are shown the supporting 
trestles and the deck-beams in the 
72-ft. spans. 

The total cost was 42,600,000, the 


cost of the 48-ft. spans was $4.75 (about 
35S.) per square foot, and the 72-ft. spans, 
which were at a greater height, $11.86 
(about 85s.) The Hardaway Contracting 
Co. were the contractors, and Mr. W. E 
Dean, State Bridge Engineer of Florida 
was responsible for the design and the 
supervision of the construction. 


January, 1957. 








ES ea 


5 RE ANN Py tm NM 





GANDY BRIDGE, FLORIDA, U.S.A. 


Fig. 3.—-Prestressed Beams and Diaphragms in 48-ft. Spans. 


Fig. 4.—Placing Prestressed Girders for 72-ft. Spans. 
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STRENGTH OF CONCRETE WHEN WET AND DRY. (CONCRETE 


The Strength of Concrete when Wet and Dry. 


Mr. LESLIE TURNER, B.Sc., M.I.C.E., 
Past President of the Institution of 
Structural Engineers, writes as follows. 

In the last paragraph of the Editorial 
Note in your November, 1956, number it 
is stated that ‘‘ we have the unexplained 
fact that a plain concrete beam subjected 
to a bending test may be stronger when 
wet than when dry ”’. 

This phenomenon can, I think, be well 
accounted for by the facts and theory 
given in a report of some research on this 
question which I carried out some twenty- 
five years ago and which was published 
by the Institution of Civil Engineers in 
Selected Engineering Paper No. 165, 1934, 
“Plain and Reinforced Concrete in Tor- 
sion, With particular reference to Rein- 
forced Concrete Beams’. Therein the 
true ultimate tensile stress was compared 
with the modulus found in _ bending. 
““Modulus”’ is a rather vague term, 
although still used in codes, and is the 
apparent ultimate stress of concrete when 
calculated by the elastic theory. 

Now the deviation of concrete in ten- 
sion only from the elastic, or straight-line, 
stress-strain relationship is very marked, 
particularly at ultimate stress, and the 
ultimate stress occurs at failure in most 
structures and certainly at failure by 
bending in beams. Thus the average 
stress-strain relationship found for 1: 2: 4 
concrete (at a distance x from the tensile 
face towards the neutral axis) was 


x : - 
tun — KS 3, which results in a rectangular- 


beam formula of MR = 0-207tbd*, in 
which #¢ is the true ultimate tensile 
strength. 

The equivalent deviation in compres- 
sion, due to decrease in ultimate com- 
pressive stress when wet, does not affect 
the equation as the stress-strain curve is 
sensibly straight up to about one-tenth 
of the ultimate stress in compression, 
while the alteration in the position of the 
neutral axis is insignificant. 


This moment of resistance may be com- 
pared with the modulus calculated from 
the usual formula MR = 0-167tbd? in the 
elastic theory, whence the apparent (or 
modulus) stress is 24 per cent. higher 
than the real tensile strength; or, con- 
versely, the real tensile strength is only 
0-8 of the modulus. It is this high plastic 
characteristic of concrete in tension that 
accounts for the disparity between the 
actual and apparent ultimate tensile 
stress, thus contributing to the difference 
between the actual and calculated loads 
at failure. It may be emphasised, how- 
ever, that the two characteristics of high 
increase of strain at ultimate tension and 
increase of ultimate strength in tension 
when wet are of considerable importance 
and advantage when dealing with con- 
crete subjected to wetting and saturation, 
such as water-retaining structures. Tak- 
ing this a stage farther and comparing 
dry and wet beams (or any other mem- 
bers), the higher the true ultimate tensile 
strength the stronger the beam. 

Reverting to your article, it is stated 
that “‘ It is well known that hardened 
cement and concrete are stronger when 
they are in a dry state than when they 
are wet.” Conversely, tests have also 
proved that concrete is stronger in tension 
when in a wet state than when dry, which 
was the reason all my specimens were, 
for the sake of consistency, tested in a 
saturated state. 

If this statement be conceded and 
applied with the foregoing formula, it 
would appear that the fact that “ a plain 
concrete beam subjected to a bending 
test may be stronger when wet than when 
dry ” can be satisfactorily explained and 
confirmed. This would not exclude, in 
a future analysis, possible effects from 
other causes at present unknown or un- 
appreciated, although it would be reason- 
able to assume that the explanation given 
in the foregoing accounts for the major 
influence. 


Open-air Swimming Pools. 


A BIBLIOGRAPHY of articles on swimming 
pools has been compiled by the Cement 
and Concrete Association (52 Grosvenor 
Gardens, London, S.W.1) from whom 
copies may be had free of charge. The 
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articles appear in technical journals 
published throughout the world, and these 
may be seen on application to the 
Librarian of the Cement and Concrete 
Association. 


January, 1957. 
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FACTORY EXTENSION AT CROYDON. 


Factory Extension at Croydon. 


LEE Ss: oe 


Fig. 1.—View of Lower Story. 


A FEATURE of an extension to a factory 
at Croydon for Messrs. Bourjois, Ltd. 
(makers of perfume and toilet soap), was 
the requirement that there should be no 
beams projecting below the upper floor 
and the roof and that the positions of 
partitions should be unrestricted. The 
extension measures 188 ft. by 33 ft. and is 
two stories high. 

The columns at the periphery are of 
reinforced concrete and the walls are of 
brick, capped by reinforced concrete 
beams. The upper floor and roof are of 
prestressed concrete on the Raphcon 
system (described in this journal for 
August, 1955). The floor was designed 
for an imposed load of 100 lb. per square 
foot plus 10 lb. for finishes, and the roof 





Fig. 2.—Precast Floor Slabs ready 
for Prestressing. 
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for 30 lb. per square foot plus 20 Ib. for 
finishes. 

The precast slabs were made with 
1: 14: 3 concrete and measure 6 ft. 1 in. 
by 1 ft. They are of hollow construction, 
1 ft. 14 in. thick in the floor and 1o in. 
thick in the roof. The ends of the slabs 
were supported by adjustable shores 
supporting boards that covered the gap of 
4 in. to 5 in. left between the slabs ; these 
gaps were concreted to form beams in the 
longitudinal direction, and the slabs were 
then prestressed transversely by wires 
extending the full width of the span. 





Fig. 3.—Edge-beam and Anchors for 
Wires. 
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PRECAST LATTICE GIRDERS. 


The beams distribute the load and also 
reduce deflection. The prestressing wires, 
which generally comprised ten of 0-2 in. 
diameter in the floor and eight of the same 
diameter in the roof, are anchored to the 
edge-beams. The working stress in the 
concrete is about 1600 lb. per square inch. 
Fig. 1 shows the ground floor and the 
method of laying the slabs to form the 
longitudinal beams is shown in Fig. 2. 





ONCRETE 


Fig. 3 shows the anchorage at an edge- 
beam of the transverse prestressing wires. 

The surveyors were Messrs. Horace 
Lissenden and Partners, and the consult- 
ing engineers Messrs. J. C. Hughes & 
Partners. Messrs. Walter Lilly & Co., 
Ltd., were the main contractors, and the 
floor and roof were erected by the 
Vibrated Concrete Construction Co., Ltd., 
in a little more than three months. 


Precast Lattice Girders. 


A BUILDING recently constructed over the 
river Gala at Galashiels is carried on 
seven precast reinforced concrete lattice 
girders (Fig. 1), each comprising three 
sections joined together by concreting 
the projecting reinforcement (Figs. 2 
and 3). The span of the river is more 
than 60 ft. and the girders are spaced at 
6 ft. 3 in. centres. The structure is 
faced with brick, and the floor and roof 
are insulated. The floor comprises rein- 
forced precast slabs 3 in. thick at the 
bottom, followed by 1:3 cement-sand 
mortar } in. thick on which are bedded 
insulating slabs 2 in. thick and there is a 
topping of granolithic 1} in. thick. The 
roof comprises precast reinforced slabs 
3 in. thick at the bottom, followed by 
insulating slabs 2 in. thick, a layer of 
I: 4 cement-sand mortar 1}. in. thick, 
and a roofing-gravel finish. The floor 
and roof slabs are supported on the 


Fig. 1.—Erection of Girders. 





Fig. 2. 


Projecting Reinforcement at 
Joint. 
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bottom and top rails of the lattice girders, 
which are 9g ft. high. 

The building is to be used as sweating 
houses for steaming wool off sheepskins, 
and reinforced concrete was used because 
of the risk of corrosion. The girders 
were precast because the possibility of 
flooding required that the falsework be 
in the river bed for as short a time as 
possible. Rails for hanging the skins are 
carried by intermediate lattice girders. 

The consulting engineers were Messrs. 
Kinnear & Gordon, and the girders were 
made by the Scottish Construction Co., 
Ltd., at their factory in Edinburgh and 
transported thirty-five miles to the site. 


PRIZE DESIGN. 





Fig. 3.—Joining the Girders. 


‘Concrete and Constructional Engineering ”’ 
Prize Design. 


THE prize of £25 awarded each year by 
Concrete Publications Limited for com- 
petition amongst the post-graduate stu- 
dents attending the course of concrete 
technology at the Department of Civil 
Engineering, Imperial College of Science 
and Technology (University of London), 
has been awarded for the session 1955- 
1956 to Mr. G. L. Evans. The competi- 
tion, which was set by Professor A. L..L. 
Baker, D.Sc., was for a scheme for the 
reconstruction of an area of the docks on 
both sides of the river near Tower Bridge. 
It was to be assumed that all existing 
construction more than twenty-five years 
old or badly designed could be demolished 
and the area complete lyre-planned. The 
density of new buildings had to be equiva- 
lent to four stories covering all the land. 
The spacing and height of the buildings 
was to be arranged to give the best group- 
ing from the points of view of appearance, 
lighting, and communication. 


The structures included were: (1) A 
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railway station on the south bank of the 
Thames connected by a viaduct to the 
existing railway system near London 
Bridge station. (2) A bridge over the 
Thames carrying four lines of traffic. 
(3) Jetties to accommodate the largest 
type of vessel at present berthed be- 
tween Tower Bridge and London Bridge. 
(4) Flats, offices, warehouses up to 25 
stories high with ample space between 
them, schools, public halls, and a church. 
Designs could be included for water tanks 
on high buildings and raft foundations for 
poor soils. 

The assessor was Mr. Leslie Turner, 
B.Sc., M.I.C.E., who awarded the prize 
to Mr. Evans for his design for a railway 
station. The assessor’s report states that 
the general standard of work, and the 
students’ conception of the use of rein- 
forced concrete, were very high, and that 
nearly half of the other designs submitted 
in the competition would have tied for 
second place. 
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WAREHOUSE AT KINGSTON-ON-THAMES. 


(CONCRETE) 





Warehouse at Kingston-on-Thames. 


A WAREHOUSE for Messrs. Bentalls, Ltd., 
at Kingston-on-Thames, completed last 
year, comprises four floors and a receiv- 
ing and delivery yard. The structure is 
bounded on all sides by existing buildings, 
generally two stories high, built of load- 
bearing brickwork from which the new 
building had to be entirely separate. 
All the floors were designed for an 
imposed load of 150 lb. per square foot, 
with the exception of the mezzanine floor 
over the loading dock which was designed 
for an imposed load of 100 lb. per square 
foot. The slabs are 5 in. thick and are 
carried on main beams supported on 
columns on a grid 20 ft. 6 in. by 26 ft. 6 in. 


cut by oxy-acetylene flame and the filling 
of the space on either side of the ‘‘ neck ”’ 
delayed as long as possible so as to permit 
freedom of deformation of the frames in 
their hinged condition when most of the 
dead load was present. The beams are 
5 ft. wide and 4 ft. 11 in. deep. At the 
end nearer the loading dock each beam is 
cantilevered beyond the leg to support a 
column from the upper floors. 

The secondary beams for the first floor 
were precast with projecting reinforce- 
ment to bond with the floor slab; these 


beams were hoisted into position and bear 
on recesses left in the frames and the 
main beams. 


Adjustable centering to the 





The secondary beams are at the third- 
points of the spans of the main beams. 

To enable the business of the store to 
be carried on and vehicles to use the 
existing loading dock, three frames with 
a minimum headroom of 14 ft. were used 
in the yard. At first-floor level these 
frames carry the loads from the upper 
columns at about their third-points ; the 
maximum calculated load from each 
column was 220 tons. The frames have 
spans varying from 54 ft. to 46ft. Hinges 
are formed at the feet by reducing the 
width of the legs to g in. and providing 
inclined and crossing reinforcement bars. 
Temporary reinforcement bars at the 
hinges were provided near the outer faces 
to ensure that they were stable until the 
beams were built. The bars were then 
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floor slabs was used so as to avoid props 
in the yard. | 

Bore-holes revealed 8 ft. of made-up 
ground over 9g ft. 6 in. to 13 ft. 6 in. of 
gravel and 6 ft. of brown clay overlying 
London blue clay. The foundations are 
on the gravel, and a bearing pressure of 
2-7 tons per square foot was adopted in 
the design. As the ground-water level 
was about 8 ft. beluw yard level, plain 
concrete was placed in the lower portion 
of the excavations, and the reinforced 
concrete work commenced at about 6 ft. 
below yard level. Where possible separ- 
ate bases were used and these were com- 
bined with strip foundations where the 
external columns were alongside existing 
brick walls so that the foundations <id 
not have to pass under the brick walls 
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To provide access from the warehouse 
to the store, a reinforced concrete bridge, 
46 ft. long, comprising three slabs span- 
ning 8 ft. between the walls which 
formed the main longitudinal girders, was 
built. These walls, with large areas of 
window, are 5 in. thick, increasing to 9 in. 


PRESTRESSED SLUDGE-DIGESTION TANKS. 


between the windows to form vertical 
ribs. 

The architects were Messrs. T. P. 
Bennett & Son, the consulting engineers 
were Considére Constructions, Ltd., and 
the main contractors Sir Robert McAlpine 
& Sons, Ltd. 


Prestressed Sludge-Digestion Tanks. 


THE sludge-digestion tanks (Fig. 1) for the 
Borough of Stafford sewage works are 
60 ft. in diameter and have a capacity of 
600,000 gallons each. They are believed 
to be the first prestressed sludge-diges- 
tion tanks in this country. The Magnel- 
Blaton system was used throughout. In 
one tank the sludge is heated and the gas 
used for the generation of power for the 
works. The other is constructed so that 
plant for making use of the gas can be 
added in future. 

The conical floors are reinforced con- 
crete 12 in. thick and were cast without 
shuttering at a slope of 30 deg. At the 
top of the cone is a ring-beam on which 
the prestressed wall was built. The slid- 
ing joint between the beam and the wall 
was painted with bitumen enamel, and 
incorporates a rubber waterstop 9 in. wide 
in the form of a complete ring, the joint 
being vulcanised before delivery. 

The wall is 30 ft. high and 8 in. thick, 
and was cast in 4-ft. lifts in flexible steel 
shuttering. A continuous corbel was 
formed 4 ft. 9 in. from the top to support 
the steel gas-bell. Mild steel reinforce- 


ment was used only in the lower 8 ft. of 
the wall and at the top for reinforcing the 
corbel and cantilevered walkway. 

The wall was prestressed vertically by 
cables, each containing eight o-2-in. wires, 
at 3 ft. centres, anchored by bonding with 
the concrete at the bottom of the wall 
(Fig. 2). The cables were contained in 
steel sheaths with tubes of $ in. diameter 
welded to the foot for grouting purposes. 

The circumferential cables were sus- 
pended on the face of the wall by hangers 
of 16-gauge mild steel strip. Cables com- 
prising four wires of 0-276 in. diameter 
were used on the lower part of the wall 
and cables comprising four 0-2-in. wires 
towards the top. The 0-276-in. wires were 
tensioned at four points and the o-2-in. 
wires at two points. The jacks (Fig. 3) 
were suspended from the top of the wall 
on a block-and-tackle and co-ordination 
of the tensioning was achieved by the use 
of telephones. 

Two openings of 2 ft. 3 in. by 1 ft. 3 in. 
occurred near the bottom of the wall 
where the cables were spaced at 4-in. 
centres. The cables were diverted above 





Fig. 1. 
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PRESTRESSED SLUDGE-DIGESTION TANKS. « ONC RETE) 


Fig. 2.—Bottom Anchorage of 
Vertical Cables. 


7 we + 2 aa 


Fig. 3.—Jacks for Tensioning 
Horizontal Cables. 


and below the opening, each cable passing 
over or under a bolt cast in the wall 
(Fig. 4). 

After stressing, the tanks were filled 
with water and the outside coated with 
gunite to provide a cover of 1 in. to the 
wires and anchor-blocks. The canti- 
levered walkway 3 ft. wide and the heating 
and other external chambers are in rein- 
forced concrete. The reinforced concrete 
walls of the chambers, where they are in 
contact with the prestressed wall, are 
connected by mild steel bolts of $-in. 
diameter built in during the concreting of 
the main tank. 

Mr. T. H. Higson, B.Sc., A.M.I.C.E., is 
the Borough Engineer. The contractors 
were Messrs. Wilson Lovatt & Sons, Ltd. 
The guniting was done by the Concrete 
Proofing Co., Ltd., and the design of the 
tanks was by the British Reinforced Con- 
crete Engineering Co., Ltd. 


Arrangement of Cables at 
Openings. 
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Laboratories at 


THE laboratories (illustrated below) at 
Egham, for Shell Chemicals, Ltd., com- 
pleted in 1955, are contained in a two- 
story U-shaped building about 160 ft. by 
120 ft. overall in plan. The plan was 
determined by the standard laboratory 
bench with its services, and these also 
dictated the constructional forms used. 
The construction comprises reinforced 
concrete columns, peripheral beams, sus- 
pended beam-and-slab ground floor, hol- 
low-tile first floor, and aluminium-trough 
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LABORATORIES AT EGHAM, SURREY. 


Egham, Surrey. 


roofing. The first floor and roof are sup- 
ported on light welded-steel trusses about 
2 ft. 6 in. deep in order to provide a deep 
ceiling space with little obstruction to the 
passage of service pipes of large diameter. 
The end members of the trusses are 
bolted to the sides of the columns, into 
which had been built steel side-plates 
connected by tubes through which the 
bolts were inserted. 

The main entrance unit and conference 
room are reinforced concrete box-frames 

















LABORATORIES AT EGHAM, SURREY. 


which together provide a degree of stiff- 
ness to the structure. The conference 
room projects over the lake and is also sup- 
ported by two circular reinforced columns. 
The interior contains a main staircase with 
central reinforced concrete stringers sup- 
porting teak treads bolted to the stringers. 


CONCRETE 


The architects are Messrs. Walker, 
Harwood & Cranswick, F./A.R.I.B.A., 
the consulting engineer is Mr. Maurice 
Nachshen, B.Sc., M.I.C.E., M.1.Struct.E., 
the quantity surveyors Messrs. Harris & 
Porter, and the contractors Messrs. Trol- 
lope & Colls, Ltd. 


Bridge over the River Severn. 


MAISEMORE bridge over the river Severn, 
near Gloucester, was opened to traffic 
in June, 1956. This work was started in 
1939 and re-started as a second contract 
late in 1953. 

The abutments are of plain concrete in 
the proportions of 1:3:6. The bridge is 
a single-span reinforced concrete arch 
with stone facing to the spandrels, abut- 
ments, and wing-walls, and with stone 
parapets throughout. The clear span 
(measured on the skew) is 150 ft. and the 
width between the parapets 45 ft. The 
rise of the archis 18 ft. Permanent hinges 
at the abutments were constructed, using 


1}-in. steel bars and helical reinforcement 
to distribute the high stresses. 

The bridge consists of seven arch ribs 
g in. deep with transverse stiffening ribs 
parallel with the banks of the river. The 
vault slab varies from 8 in. thick at the 
springings to4in.atthecrown. The deck 
slab is 8 in. thick. 

The engineer for the Gloucestershire 
County Council is Mr. E. C. Boyce, 
County Surveyor, the architects were 
Messrs. H. Stratton Davis & Yates, the 
consulting engineers were Considére Con- 
structions, Ltd., and the contractors 
Messrs. A. E. Farr, Ltd. 





Maisemore Bridge, over the River Severn. 


Prestressed Concrete Development Group. 


THE annual general meeting of the Pre- 
stressed Concrete Development Group is 
to be held on January 24 at the Institu- 
tion of Civil Engineers, Great George 
Street, London, S.W.1. Following the 
meeting a paper entitled ‘‘ Progress of 
Prestressed Concrete in the Netherlands ” 
is to be presented by Ir. A. S. G. Bruggel- 
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ing, who is chief engineer of Span 
betonmij, prestressed precast concrete 
manufacturers in the Netherlands 
Tickets for non-members of the Group 
are available (free of charge) from the 
Prestressed Concrete Development Group, 
52 Grosvenor Gardens, London, S.W.1!. 
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Two Bridges in 


Tue bridge over the river Volta (Fig. 1) 
comprises a steel arch carrying a road 
22 ft. wide over the river and three rein- 
forced concrete approach spans, each 50 ft. 
long, on each side of the river. Because 
the piers are founded on rock and will 
have very little settlement, the longi- 
tudinal beams, which are 4 ft. deep at the 
middle of the span, are continuous over 
the two intermediate supports. High- 
tensile steel reinforcement was used. The 
compressive strength of the concrete was 
specified to be 3750 lb. per square inch at 
28 days. Some details are shown in 
Fig. 3. The consulting engineers are Sir 
William Halcrow & Partners and Messrs. 





BRIDGES IN THE GOLD COAST. 


the Gold Coast. 


Freeman, Fox & Partners. Messrs. Dor- 
man Long (Bridge & Engineering), Ltd., 
were the contractors. 

In Fig. 2 is shown the reconstruction of 
a bridge with a timber deck at Kpeshi 
lagoon. The work comprised the con- 
struction of reinforced concrete transverse 
beams, with cantilevered ends, on the 
existing piers and abutments and the 
erection of prestressed precast beams of 
30 ft. span between the transverse beams. 
The carriageway is 22 ft. wide and there 
are two footpaths each 5 ft. wide. The 
deck was designed for full Ministry of 
Transport loading. In spite of the cost 
of transport, it was cheaper to have the 





Fig. 1.—Approach to Volta Bridge, Gold Coast. 





Fig. 2.Bridge on Kpeshi Lagoon, Gold Coast. 
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TWO BRIDGES IN THE GOLD COAST. 
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TYPICAL CROSS SECTION OF BRIDGE. 
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Fig. 3.—Details of Bridge over the River Volta. 


prestressed beams made in England than 
in the Gold Coast. The lower flanges of 
the beams are contiguous, and the top 
flanges are bonded to the in-situ concrete 
filling between the webs. The consulting 
engineers are Sir William Halcrow & 


The Production of 


THE British Oxygen Co., Ltd., and Messrs. 
George Wimpey, Ltd., have formed 
British Oxygen Wimpey, Ltd., for the 
construction of rocket-missile projects. 
The experience of these firms in building 
construction and in low-temperature 
methods of producing liquid gas _ will 
enable all phases of such projects to be 
dealt with by the new company, whose 
office is Bridgewater House, Cleveland 


46 


Partners. The contractors were the New 
Gold Coast Building Co., Ltd., and the 
prestressed beams were made by Anglian 
Building Products, Ltd. 

Both bridges were built for the Director 
of Public Works of the Gold Coast. 


Rocket Missiles. 


Row, London, S.W.1. The British Oxygen 
Co., Ltd., and Messrs. George Wimpey, 
Ltd., had been awarded a contract by 
the Ministry of Works for the erection 
of buildings and plant for dealing with 
liquid oxygen and nitrogen, together with 
laboratories, workshops, and adminis- 
tration buildings, at the rocket-missile 
establishment at Spadeadam Waste, 
Cumberland. 
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FACTORY AT DRONFIELD, YORKSHIRE. 


Factory at Dronfield, Yorkshire. 


A FACTORY (Figs. 1 and 2) for the manu- 
facture of tools has been recently com- 
pleted at Dronfield for Messrs. Padley & 
Venables, Ltd. About three-fifths of the 
site is made-up ground, and piling and 
compacted filling are used as foundations 
over this area. Short bored piles were 


used owing to the comparatively shallow 
depth of the load-bearing rock ; 286 piles 
were driven varying in depth from ro ft. 
to 17 ft. and in diameters of 1 ft. 4 in. to 
2 ft. 6 in. 

Over the filled area the frame is wholly 
The floor slab is 


supported on piles. 


isolated from the pile caps and supported 
on a compacted filling. The factory is 
divided into three main parts, namely a 
bar-storage building 200 ft. long by 30 ft. 
wide, a main building of 82,000 sq. ft. 
in four bays of 50 ft., and a two-story 
administration building. Fig. 3 shows 
one of the bays erected, and Fig. 4 the 
casting on the site of the components of 
the frames. 

The bar-storage building comprises 
reinforced concrete precast frames of 
30 ft. span at 16 ft. 8 in. centres with a 
height to eaves of 28 ft. 6 in. over 100 ft. 





Fig. 2.-The Main Shop. 
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FACTORY AT DRONFIELD, YORKSHIRE. 


of its length and 15 ft. in the other roo ft. 
Over the full length of the higher end 
provision is made for a 3-ton overhead 
electric crane supported on reinforced 
concrete precast beams. 

The main factory has reinforced con- 
crete precast frames spanning 50 ft. at 
15 ft. centres supporting precast con- 
crete purlins and asbestos-cement sheets. 
Precast valley and eaves beams provide 


longitudinal stability to the structure, 
and a complete expansion joint is in- 
corporated through the centre. The 
frames are designed to allow for an 
additional imposed load of 1-ton suspended 
from any point. 


Foundations for Hammers. 


A special requirement of the clients 
was the isolation of the forging hammers 


. 3.—A Bay During Construction. 


Fig. 4.—Precasting the Frames. 
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from the structure and the floor. This 
was achieved by designing the foundation 
on a two-mass principle, with a layer of 
high-density cork ; the results proved to 
be satisfactory. 

The foundations for the hammers are 
of the type shown in Fig. 5 and, to pre- 
vent vibration, consist of two masses. 
The upper mass comprises the hammer, 
anvil, and inner concrete block. The 
lower mass is the outer concrete that rests 
on the soil. Between the concrete blocks 
is a pad of cork of special grade 2 in. 
thick. The soil beneath the lower block 
was also considered as being in the nature 
of an elastic support. 

The two-mass foundation was used to 
provide the necessary degree of isolation 
from shock and vibration causing both 
vertical and lateral displacements. Cork 
was used because it can be of any thick- 
ness and permissible pressure, and be- 
cause it is easily handled. Cork also has 
the advantage that it does not reflect 
shock waves at the junction of the inner 
block, that is there is no transmission of 
shock from cork to concrete. This is 
perhaps the most important reason for 
using the two-mass arrangement, since 
if a single mass resting on the soil were 
used the transmission of shock from the 
soil would be from 40 per cent. to 100 per 
cent. depending on the nature of the soil ; 
say 50 per cent. for average soils. 

For the purpose of assessing the force 
transmitted to the outer block it was 
assumed that the block does not move 
during the very short period of the blow, 
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FACTORY AT DRONFIELD, YORKSHIRE. 


which was calculated to be 1/576 second. 
Consequently the motion of the inner 
block only is considered, and its initial 
velocity was calculated from the simple 
momentum relationship, from which the 
maximum displacement of the inner 
block, and hence the force transmitted, 
can be found. In the case of the 5-cwt. 
hammer the transmitted force was 
50,000 lb., which is ninety times the 
weight of the tup. As a check the trans- 
mission of the force was assessed by 
impulse analysis. 

All the hammers had a blow frequency 
of 2 to 4 cycles per second, and it was 
not practical to design a foundation with 
a natural frequency substantially less 
than the frequency of the blow. It was 
therefore decided to arrange for the 
natural frequency of the foundation to 
be well above the frequency of the blow 
so that resonance would be impossible, 
and to ensure that sufficient cycles of 
vibration occurred between blows to per- 
mit the vibration to be damped out. In 
no case was the aumber of cycles of 
vibration between blows less than five. 
For the cork used the damping for five 
cycles is 86-5 percent. This is a theoreti- 
cal degree of damping, and is likely to be 
less than that realised in practice, and 
no account has been taken of the frictional 
damping of the cork on the vertical sides 
of the inner block. 

An important aspect of the founda- 
tion is the transmissibility in terms of 
the amplitude of the vibration. Al- 
though it is important to know what 


| _APLEMCELL JOINT 





one + eae ie 








| eee ee dom 
ie) ! mesh ASINFOSCEMENT | | "7 


12’ COMPOSITION alg ae 


VERTICAL 





Fancast PACES P j 
Seperas || | | 











s ~_* s a s s 


2" COMPOSITION CORK 8129 q 
TO BASE OF INNER BLOCK 


+ — a =" a 


P ' CORK COMPOUND IN consegt 
WITH CONCRETE To BE LIBERALLY 
5 COATED WITH BITUMEN COMPOUND 

= TO PREVENT ADHESION 




















Fig. 5.—Foundation for Forging Hammer. 
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FACTORY AT DRONFIELD, YORKSHIRE, 


force is transmitted, the criterion is really 
the amplitude of vibration of the founda- 
tion on the soil. The amplitude trans- 
missibility was calculated from expres- 
sions derived for a two-mass system. 
The results obtained would be high 
since they were for steady vibrations. 
Since the vibration was initiated by an 
impulsive force there would be a further 
reduction in amplitude of the outer 
block in contact with the soil due to 
momentum. 

The machines are mounted on sheets 
of mascolite 4 in. thick in order to pre- 
vent local overstressing of the inner con- 
crete block due to surface irregularities, 
and to reduce the intensity of the stress- 
wave transmitted to the foundation by 
the anvil. The pads of reinforced con- 
crete 54 in. thick immediately below the 
machines were cast after the main body 
of the blocks had hardened ; this facili- 
tated truing the bearing surfaces and 
matching them to the bases of the 
machines. 

All the external walls consist of precast 
concrete panels made by the Reema pro- 
cess. The panels are 7 ft. 6 in. wide and 
generally of story height, comprising two 
leaves 1} in. thick with vertical webs 
spanning a 6}-in. cavity and with ex- 
posed-aggregate external finish. Door 
and window frames were incorporated in 


Management in the 


A “‘stupby Group ”’ of the British Institute 
of Management, comprising representa- 
tives of the building and civil engineering 
industries under the chairmanship of 
Sir Hugh Beaver, K.B.E., which was 
appointed last year to study the question 
of training men for managerial positions 
in these industries, has now issued its 
report (“Management Training in the 
Building Industry’. Price 5s.). Fifteen 
pages of generalisations on the need for 
training in management are followed by a 
recommendation that it would be desir- 
able to have a “ staff college”’ for the 
industry, and that in the meantime there 
should be made available a course in 
management of not more than one week’s 
duration for men about twenty-eight years 
of age who have completed their tech- 
nical training, and a course of about 
four weeks’ duration for men of thirty- 
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the panels, which were made in a factory 
and so reduced construction time on the 
site. Crushed gravel and multi-coloured 
quartzite were used for the exposed- 
aggregate finishes for the main factory 
building, and crushed white Derbyshire 
spar for the administration building. 

The administration building is of rein- 
forced concrete frame construction cast in 
situ, with a roof of Stahlton prestressed 
concrete slabs. This building also accom- 
modates on the ground floor a kitchen 
and works canteen and on the first floor a 
staff canteen. 

The electrical power distribution within 
the factory is by means of eight bus-bars 
extending the full length of each bay, and 
lighting is by continuous trunking using 
fluorescent tubes. Mains for water, gas, 
and compressed air are supported by the 
frames. Clearing and levelling of the site 
was commenced in September, 1954, and 
the work was completed in July, 1956. 

The engineers and architects were 
Messrs. C. W. Glover & Partners. Messrs. 
Henry Boot & Sons, Ltd., were the main 
contractors, with the following sub-con- 
tractors : Precast frames, Messrs. William 
Prestwich & Son, Ltd.; pile boring, 
Normid, Ltd.; precast walls, Messrs. 
Henry Boot & Son (Reema), Ltd.; pre- 
stressed roof slabs, the Costain Concrete 
Co. Ltd. 





Building Industry. 


five and over who appear to be suitable 
for promotion to positions of respon- 
sibility. The study group seems to have 
little faith in young men. This apparent 
reluctance on the part of the present 
managers to entrust men with respon- 
sibility until they reach middle age is 
disappointing, particularly in an industry 
in which some of the largest businesses 
in existence to-day were founded by 
young men. Attendance at _ special 
courses is no doubt valuable. The re- 
port, however, seems to ignore the best 
method of all, which is for a manager 
himself to teach promising young men in 
his own business, and above all to thrust 
responsibility upon them at an early age. 
Any industry will become stagnant if 
no one is considered for a managerial 
position until he is at least thirty-five 
years of age. 
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Office Building, 


THE new office building for the Shell 
Company of West Africa was completed 
in 1955. It consists of two main struc- 
tures, namely a five-story office building 
(Fig. 1) measuring about 115 ft. by 42 ft. 
in plan and a smaller service building 
about 75 ft. by 27 ft. in plan which 
contains only lifts, staircases, and toilets. 
This service building is about 15 ft. to the 
rear of the office building and is linked 
to it at all floor levels by corridors in the 
form of reinforced concrete “‘ bridges ”’ 
supported on bronze rocker and sliding 


OFFICE BUILDING, LAGOS, NIGERIA. 


. . 
Lagos, Nigeria. 
its length, permitting subdivision by 
standard partitions at any window 
mullion. The columns are in four rows, 
that is one row at the rear, one row at 
the front, and two rows supporting the 
central beam. The floor slabs, which 
span transversely between the beams, are 
designed to resist wind forces as well as 
vertical loads. Additional transverse 
stiffness is provided by the end walls, 
which are of reinforced concrete with 
only a few windows. The front and rear 
walls above ground floor are almost com- 





Fig. 1.—Main Elevation. 


bearings to allow for differential settle- 
ment between the two buildings. It is 
intended later to construct a second office 
block behind the service building and 
connected to it by similar bridges. 

The superstructure of the office building 
is of reinforced concrete with solid floors. 
A high degree of flexibility was required 
in the positions of partitions, so that 
ordinary beam-and-column construction 
was undesirable. The beams are there- 
fore wide and only 1 ft. deep and span 
in the longitudinal direction only at the 
front and rear elevations and along the 
centre of the building. The building has 
thus a uniform cross section throughout 
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pletely window space, and sun-glare is 
reduced by balconies, vertical fins, and 
screens of tinted glass. 

The service building is of ordinary 
framed construction. 

Both the office and the service building 
are supported on cellular raft foundations. 
The subsoil is swamp to depths beyond 
the economical reach of piling, and con- 
sists of fine sand and silt with soft clay 
lower down. Ground-water level is about 
2 ft. 6 in. below the surface. A semi- 
buoyant cellular reinforced concrete raft 
was designed so as to impose a load of 
not more than 4 ton per square foot in 
excess of the weight of soil excavated. It 
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OFFICE BUILDING, LAGOS, NIGERIA. 


was essential that the raft be of consider- 
able stiffness to resist the bending 
moments, but it was also important that 
its weight should be small. The raft is 
7 ft. deep overall with top and bottom 
slabs 8 in. and ro in. thick and g-in. and 
10-in. ribs. 

Local aggregates and British cement 
were used. The concrete was made under 


careful control and good test-cube and 
test-beam results were obtained. 

The architects are Messrs. Walker, 
Harwood & Cranwick, F./A.R.1.B.A., 
the consulting engineer Mr. Maurice 
Nachshen, B.Sc., M.I.C.E., M.1.Struct.E., 
the quantity surveyors Messrs. Harris & 
Porter, and the contractors Borini-Prono 
(Nigeria), Ltd. 


Residential Flats, Eaton Terrace, 
Westminster. 
UNUSUAL DESIGN OF FLOORS. 


FLoors of unusual design are a feature of 
a nine-story block of flats approaching 
completion at the corner of Eaton Terrace 
and Ebury Street, London, S.W.1, which 
is one of several being built for the 
Metropolitan Police. The structure (Fig. 
1) will contain fifty-two flats for police 
officers and their families, as well as a 
public house with its own flat and two 
shops to replace those previously on the 
site. 

The main building is T-shaped; the 
head of the T is 158 ft. long and 30 ft. 
wide with access balconies at the rear, and 
the leg is 50 ft. by 31 ft. by seven stories 
high. The leg contains stairs and lifts 
serving the whole building, and there is 
one flat on each flocr. Three flats with 


drying-rooms and other amenities in an 
extended basement are in a_ separate 
building facing the side street. 

The buildings are founded on sandy 
ballast about 1o ft. below street level 
The superstructure is of reinforced con 
crete columns, peripheral beams, and 
cross beams at the party walls bétween 
the flats, but there are no beams within 
any flat. There are two internal column 
at the corners of rooms in each flat 
The floors are 8 in. thick (5 in. of rein 
forced concrete and 3 in. floor finish 
except at the columns where upstands 2 in 
high are added to the structural slab fo: 
an area 5 ft. 6 in. square (Fig. 3). Thes 
perform the function of dropped panels 
in flat-slab construction. The floor finish 





Fig. 1.—Main Elevation during Construction. 
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“OSAL”’ Products for use in the Building Industry 


A. A. BYRD AND CO., LIMITED (Dept. S) 
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Fig. 2. 


Side Elevation. 





over the upstands is reduced tort in. By 
limiting the floor thickness to 8 in. and 
eliminating both dropped panels and 
beams, the floor to floor height was kept 
down to the required 8 ft. 3 in.; the 
clear height of 7 ft. 6} in. is found to be 
adequate. 

The architect is Mr. J. Innes Elliot, 
B.Arch., A.R.I.B.A., Chief Architect and 
Surveyor of the Metropolitan Police, and 
the senior architect in charge was Mr. 
D. T. Edwards, A.R.I.B.A. The con- 
sulting engineer is Mr. Maurice Nachshen, 


RESIDENTIAL FLATS, WESTMINSTER. 





Fig. 3.—Thickened Floor at Columns. 


B.Sc., M.I.C.E., M.I.Struct.E., the quan- 
tity surveyors Messrs. F. J. Meekins & 
Partners, and the contractors Messrs. 
Robert Hart & Sons, Ltd. 


International Congress on Prestressing. 


THE next congress of the Federation 
Internationale de la Precontrainte will be 
held in Berlin from 5 to 10 May, 1958, 
when the following subjects will be 
discussed. 

1. Development in design methods. 
General reporter: Prof. Dr. Ing. H. 
Riisch, Munich. 

2. Advances in site work, with par- 
ticular reference to grouting, anchorages, 
reduction of friction, and safety measures. 
General reporter: Dr. Ing. G. F. Jans- 
sonius, Amsterdam. 

3. Progress in the manufacture of pre- 
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stressed concrete in factories and the use 
and assembling of precast units on the 
site. General reporter: Mr. D. H. New, 
London. 

4. Structures built wholly or partly in 
prestressed concrete in which important 
developments in design or construction 
have been included. General reporter : 
M. P. Lebelle, Paris. 

Further information may be obtained 
from Mr. P. Gooding, Cement and Con- 
crete Association, 52 Grosvenor Gardens, 
London, S.W.1, not later than 1 August, 
1957. 
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Grouted Concrete. 


OnE of the advantages of grouted concrete 
is the ease with which it can be placed 
under water, so that in marine construc- 
tion delays due to tides can be avoided. 
An example is the strengthening of a 
wharf at Rochester to carry cranes weigh- 
ing 10 tons. The work included the con- 
struction of thirty-nine piers 5 ft. 11 in. 
by 1 ft. 8 in. in cross section by 16 ft. 8 in. 
high, and thirty-eight beams 3 ft. 6 in. 
by 1 ft. 9 in. in cross section by 8 ft. 4 in. 
long, all in reinforced concrete. A total 
of 290 cu. yd. of concrete was used, and 
the cost of supplying and placing the 
aggregate and grouting it with mortar 
was £1542. When the reinforcement was 
fixed, the coarse aggregate graded from 
3 in. to }? in. was placed in the shutters 
at any state of the tide, and the mortar 
applied through a pipe with a bore of 
I in. as shown in Fig. 1. Fig. 2 shows 
the plant used for the preparation of the 
mortar. The engineers were Sir William 
Halcrow & Partners, and the general 
contractors the Demolition & Construc- 
tion Co., Ltd. The sub-contractors for 
the concreting of the piers and beams 
were Messrs. Edmund Nuttall, Sons & Co. 
(London), Ltd., who are licensees for the 
*‘ Intrusion-Prepakt ”’ process used. Some 
notes on this process follow. 





Fig. 2.The Mixing Plant. 
54 





Fig. 1.—Placing the Grout. 


The coarse aggregate is compacted by 
external vibration of the shutter or by 
internal vibration, or in some cases, such 
as the piers at Rochester, scaffold tubes 
or similar tampers may be used. Com- 
paction of the aggregate reduces the voids 
in the coarse aggregate and so effects a 
saving in the quantity of mortar used. 
It also increases the crushing strength of 
the concrete by up to 10 per cent. The 
economy of consolidating the aggregate 
depends on the cost of carrying it out 
compared with the cost of the mortar 
saved. In large sections the aggregate 
settles fairly well as it is placed and the 
reduction of voids due to compaction is 
seldom werth the cost of the labour 
required. In smaller sections about 10 
per cent. additional coarse aggregate can 
be placed in the shutters if the aggregate 
is rodded or vibrated as it is placed. 
Poor consolidation of the coarse aggregate 
results in only a slightly lower crushing 
strength, but the quality of the resulting 
concrete remains good. For sections of 
4 in. or less in thickness the following 
gradings are commonly used: Passing a 
#-in. sieve, I00 per cent.; passing a 
4-in. sieve, 85 per cent.; passing a #-in. 
sieve, up to 10 percent. The spacing of 
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CONCRETE WATERPROOFERS 


CONCRETE WATERPROOFING 
MATERIALS 
ACCELERATORS 

FLOOR HARDENERS 
BONDING MATERIALS, ETC. 


Waterproofing Admixture for Concrete and Mortar. 
Concrete Accelerator, Hardener and Dustproofer. 
Concrete Accelerator, Hardener and Dustproofer. 
To Rapid-Set Cement for Waterproofing Operations. 
Metallic Jointing Material for Concrete or Brick. 
Metallic Bonding Between Old and New Concrete. 
Metallic Hardener for Heavy Duty Concrete Floors. 


WETTING AGENTS 
MASTIC IRON 

PLAIN AND COLOURED 
WAX POLISHES, ETC. 


Write for our Technical Leafiets and Specifications 


STUART B. DICKENS LIMITED 


36 Victoria Street, London, 8.W.1. Telephone: Abbey 4930 
Works: Old Milton Street, Leicester. Telephone: Leicester 20390 
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reinforcement bars and the cover of 
concrete are the same as in the case of 
ordinary concrete work. 

The quantity of mortar used per cubic 
yard depends on the voids in the coarse 
aggregate. If large aggregate is used, say 
g-in., the voids will be about 35 per cent., 
whereas with smaller aggregate the voids 
may be as high as 45 per cent. An 
average volume of voids is 42 per cent. 
In 1 cu. yd. of concrete there will be 
1 cu. yd. of coarse aggregate and a volume 
of mortar represented by the voids in the 
aggregate. 

The mortar is introduced at the lowest 
point in the shuttering, either through a 
hole in the side or bottom of the shutter 
or through a pipe pushed vertically down 
through the coarse aggregate. In the 
case of San Esteban dam in Spain these 
vertical pipes were pushed down through 
60 ft. of coarse aggregate before pumping 
of the mortar started. As the pumping 
proceeds a large ‘“‘ bubble”’ of mortar is 
formed at the bottom which continues to 
swell upwards and outwards and com- 
pletely fills the voids. If vertical grout- 
ing pipes are used they are raised as the 
mortar rises but never above the top of 
the mortar already placed. When hori- 
zontal pipes are used they are moved up 
the side of the shutter, keeping them 
below the top of the mortar already 
present. The purpose of pushing the 
mortar upward through the aggregate is 
to ensure that every void is filled; this 
can be checked by probes pushed down- 
wards into the mass. Slotted pipes of 
2-in. bore are also provided where neces- 
sary so that the level of the mortar can be 
noted. The consistency of the mortar is 
like that of enamel paint, although the 
water-cement ratio is between o-40 and 
0-47 for structural-grade concrete and 
from 0-45 to 0-58 for lean plain concrete. 

The ingredients of the mortar are fine 
sand (fineness modulus 1-5 to 2), water, 
Portland cement, ‘‘ Alfesil’’ (a very fine 
pozzolanic material which is cheap and 
in abundant supply), and chemicals that 
enable the water-cement ratio to be kept 
low, that increase flowability and pene- 
trability, and that keep the solids in sus- 
pension whilst the mortar is hardening. 
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These chemicals also prevent shrinking of 
the mortar during setting and control the 
setting time. Resistance to freezing and 
thawing is claimed to be equal to that of 
air-entrained concrete, and _ structural- 
grade concrete made by this process has 
a high degree of impermeability and 
resistance to sulphate action. These 
chemicals also ensure the retention of the 
mixing water during the hardening period 
and reduce the phenomenon known as 
“bleeding ’’. The ingredients are mixed 
in propeller-type tanks and then pumped 
into the shuttering ; the mortar has been 
pumped a distance of 2000 ft. in a single 
stage. 

The normal range of strengths is be- 
tween 2500 lb. and 4000 lb. per square 
inch at 28 days and from 3000 lb. to 
7000 lb. per square inch at 90 days. The 
maximum range is from 500 lb. to 13,000 
lb. per square inch at one year. Test 
cubes are made by first placing 1}-in. to 
%-in. graded aggregate into 6-in. moulds 
and introducing the mortar through the 
bottom plate of the mould in the same 
manner as the work is being carried out 
on the site. The cubes can be taken from 
the moulds after twelve hours and cured 
under water. 

Among theclaims made for Prepakt con- 
crete are the following. Cement content : 
normally, 2 cwt. to 4 cwt. per cubic yard ; 
minimum, less than 1 cwt. per cubic yard. 
Temperature rise : up to 60 per cent. less 
than ordinary concrete. Drying shrink- 
age: 50 per cent. less than ordinary 
concrete. Good bond to existing con- 
crete. Resistance to action of salt water 
due to presence of a pozzolanic material 
in the mortar. If sand is omitted from 
the mortar a very penetrable grout results 
that can be used for consolidating forma- 
tions and repairing badly-cracked struc- 
tures. The rate of introducing the grout 
can be controlled to avoid the develop- 
ment of excessive hydrostatic pressures 
against the shutters. 

Pumping can be stopped at any time 
and resumed several days later ; the joint 
between the two masses of mortar will be 
impermeable and impossible to detect by 
eye. No laitance is formed on the top 
surface. 





























PROPORTIONING CONCRETE MIXTURES. 


(CONCRETE) 


Standard Forms for Proportioning Concrete 
Mixtures. 


It is seldom that an engineer is respon- 
sible for the production of concrete in 
three continents and must deal with the 
differences of materials and conditions of 
operation that exist between Australia, 
England, and South America. To con- 
trol manufacture under such different 
conditions it is necessary to have simple 
methods, to have them clearly described 
and explained, and to have standard 
methods of calculation and test set out 
on suitably-prepared forms so that equally 
good results should be attainable under 
a variety of working conditions. This is 
the task that has been undertaken by 
Mr. L. Boyd Mercer in recent years, 
resulting in methods described in his 
“Concrete Mix Design’ published in 
Melbourne in 1953, summarised in 
“‘ Ready-Mixed Concrete: Quality Con- 
trol Requirements’, read at the Sym- 
posium on Concrete Mix Design held 
in London in May, 1954, and again more 
fully treated recently in the American 
journal ‘“‘ Concrete ”’ in an article entitled 
“Practical Method of Concrete Mix 
Design’’. The main difference between 
Mr. Mercer’s method and a somewhat 
similar one introduced more than twenty 
years ago is described by the sub-title 
“A design based on provision for vari- 
ables by standard forms ’”’. 

The essential steps of the method are 
briefly as follows. . 

(1) The permissible minimum strength 
is the product of the working stress and 
the factor of safety. All, or almost all, 
the cube strengths will be above this, and 
their average will have to be above it by 
an amount to be decided; this average 
is called the “ target strength”’. If the 
concrete is in connection with a prolonged 
project, such as a ready-mixed concrete 
plant, sufficient strength-test results may 
be available to enable a reliable coefficient 
of variation to be decided, and in such 
cases a statistical method may be used 
to determine the target strength. The 
application of the statistical method is 
made easy by a printed diagram of normal 
distribution curves, from which the rela- 
tion of the “ target’ average strength to 
the minimum strength may be either read 
directly or easily determined by inter- 
polation. Mr. Mercer emphasises that 
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statistical control can have little direct 
application except on prolonged projects. 
He also indicates that he has used the 
coefficient of variation pending collection 
of data that may indicate the practica- 
bility of using a standard deviation. 

(2) The next step is the determination 
by tests of the relationship between 
water-cement ratio and strength. Tests 
with at least three different water-cement 
ratios relating to a suitable range are 
made and the results plotted on a standard 
graph form. The water cement ratio cor- 
responding to the required target strength 
is read from the resulting curve. 

(3) The cement content corresponding 
to the required water-cement ratio, con- 
sistency, and maximum size and shape of 
aggregate is read from another diagram, 
which will be available for the aggregate 
in use at an established plant, or which 
can be prepared from the mixture used 
for establishing the relationship between 
the water-cement ratio and the strength 

(4) The weight of combined aggregate 
per cubic yard is now calculated by the 
absolute-volume method. 

Mr. Mercer claims that the procedure 
in (3) and (4) is more convenient than 
using a diagram connecting the water- 
cement ratio and the proportion of aggre- 
gate to cement and reading from it the 
required cement content. This is true 
where batching by weight is used. For 
smaller works and batching by volume 
it is simpler to use a diagram that gives 
the number of cubic feet of aggregate 
per bag of cement, or the aggregate- 
cement ratio directly ; less calculation is 
required by this method. 

(5) The proportions of the different 
sizes of available aggregates are deter- 
mined from the sieve analyses by selecting 
(again with the help of standard forms) 
the proportions that will give the best 
approximation to a type grading, o1 
“basis ’’ grading, suitable for making 
workable concrete with the calculated 
cement content. 

(6) The proportions for a trial mixturé 
are then readily calculated. 

(7) A trial mixture is made and, if 
necessary, modifications in the propor- 
tions are introduced and further trials 
made to establish the final proportions 
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When the Designer 
‘on consults 


= | the Mould Maker 





on- Before the Engineer completes a design incorporating 
precast structural members he can be certain that 
sate his intentions will be executed by the soundest and 


most economical methods if he has the advice of 


an experienced mould maker. Ease of stripping ; 
rate accuracy ; regularity of quality of concrete unit ; con- 
stant use of moulds ; maximum interchangeability of 
lure moulds; minimum expenditure of labour: these 
factors vitally affect final cost. We specialise in the 
oTe- design of moulds for all types of precast structural 
members, and are always at the service of Designers 
For who wish to ensure that their designs can be properly 


and economically carried out. 


the most comprehensive 





Dest ) mould service in the world 








,0T- Please note new address : 


ons STELMO LTD., 275 SHAKESPEARE ROAD, LONDON,S.E.24 
Telephone : Brixton 420/ 
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USED FOR CURING 











OVER 28 MILLION 
YARDS OF CONCRETE 


IN THE BRITISH ISLES 





Ritecure produces an impervious film 
which provides controlled moisture re- 





see tention throughout the curing period 
oe: of 28 days. 

eee 

eer 

ss ‘ 

ss Ritecure should be sprayed on the con- 
3: crete immediately after finishing. 
$3 Spraying is a one-man operation. 
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ss Ritecure is complete in itself, requiring 
rH no covering down or wetting. One coat 
ses only is required. 
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ss Ritecure. This can be supplied pig- 
Sse mented if required. 


Write for our Technical Leaflets and Specifications 






STUART B. DICKENS LIMITED 


36 Victoria Street, London, S.W.1. Tel: Abbey 4930 
Works: Old Milton Street, Leicester. Tel: Leicester 20390 
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Standard forms are provided for calcula- 
tion of the trial proportions and recording 
the results. 

Except in its use of statistics in the 
initial stage, this method is closely similar 
in principle and operation to one long in 
use in these countries, and in which the 
type gradings were not regarded as 
“ideal”’ gradings but as the coarsest 
continuous gradings that would make 
concrete that is just workable and as 
guides to establishing proportions of fine 
and coarse aggregates that would make 
somewhat more workable concrete with- 
out serious loss of quality. The new 
features are the simplified application of 
statistical methods to produce the “ tar- 
get’ strength and the use of standard 
forms. 

What is particularly interesting is the 
manner in which the whole procedure is 
made to appear so simple. In reference 
to the use of statistics Mr. Mercer points 
out that “ practical’’ readers need not 
be deterred by it, and says: “It is no 
more necessary to understand the mathe- 
matical intricacies of statistical analysis 
in order to enjoy the benefits than it is 
to understand the operation oi radio or 
television in order to be entertained. All 
the reader has to do is to learn to turn 
the correct knobs.’”” Similarly Mr. Mercer 
has made the stages in the selection of 
proportions so simple that it would appear 
that one with little or no theoretical 
knowledge of concrete could operate the 
method with the help of the graphs and 
forms so as to produce concrete of the 
required quality. Possibly in dealing 
with aggregates having difficult gradings 
a man with no theoretical knowledge 
would find unexpected trouble in trying 
to get proportions of fine and coarse 
materials that would yield a combin 
aggregate having a grading close to the 
relevant type ; and, if without experience 
or knowledge of the effects of departures 
from the type grading, he might have to 
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make several trial batches before obtain- 
ing a satisfactory result. But it is per- 
haps wiser to gloss over these difficulties, 
which in any case will yield to persistence, 
and to make the method seem as easy 
and direct as it really is when the avail- 
able aggregates are reasonably suitable 
for producing a combined aggregate with 
a grading near to the type.- 

Mr. Mercer has succeeded excellently 
in giving a clear picture of his method. 
His diagrams and tables should make 
standardised control successful in works 
in different countries ; of course, changes 
of some units would be necessary between, 
say, England and the U.S.A., but this is 
a small matter. It should be appreciated 
too that, apart from the statistical ap- 
proach, the method can be applied equally 
well on smaller and less permanent works 
than ready-mixed concrete plants. In 
works where batching by volume is used 
a set of curves showing relations of water- 
cement ratio to cement content to aggre- 
gate ratio (or to cubic feet of aggregate 
per bag of cement) would be more useful 
than his water-cement ratio to cement- 
content diagram. However, this is only 
a small difference of procedure. 

Deciding the proportions for the mix- 
ture is only one stage of making uniform 
concrete. It must be followed by per- 
sistent control to ensure uniformity. 
This is emphasised by Mr. Mercer who 
mentions the factors that cause variations 
in compressive strength, their likelihood 
of occurrence, and the probable extent of 
their effects on strength. There are sixty 
items in this tabulation, of which three 
refer to“€ement, thirty-two to batching 
and mixing, and twenty-five to testing. 
This table would be useful to those en- 
gaged in inspection and control of concrete 
and particularly to suppliers of ready- 
mixed concrete, who must be able to 
assess the effects of changes in materials 
and the probable causes of variations in the 
strengths of test specimens.—H.N.WALSH. 





A Dangerous Doctrine. 


In Building Bulletin No. 8, issued by the 
Ministry of Education and dealing with 
the use of precast concrete in the con- 
struction of schools, it is stated that three 
principles are essential in the use of pre- 
fabrication in multiple-story buildings. 
One of these principles is “‘ that it [the 
system] should enable permanent build- 
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ings of good quality to be built (since 
permanence and quality depend on 
specifications and skill in design rather 
than on technique of production and 
erection, there is nothing incompatible 
between this aim and the requirement 
that prefabrication be used).”’ 

The Ministry might usefully ponder the 
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LECTURES ON BUILDING. 


question whether even the best design, 
depicted in the neatest of drawings and 
described in the most detailed specifica- 
tion, is likely to result in a permanent 
structure if the methods of making and 
erecting the precast members are not 


Lectures on 
THE following lectures have been arranged 
by the Ministry of Works. Admission is 
free. 


The Building (Safety, Health, and 
Welfare) Regulations 1948. New Tech- 
nical College, Manor Croft, Burton-<n- 
Trent. January 15. 7.15 p.m. 

Safety in the Building Industry. By 
‘J. A. Hayward. Technical College, St. 
George Gate, Doncaster. January 15. 


Also College of Technology, 
Salmon Pastures, Warren Street, Shef- 
field. January 24. 7.15 p.m. 

Essentials of Good Concreting. By 
E. E. H. Bate. Municipal College, 
Victoria Circus, Southend. January 15. 
7-30 p.m. 


7.15 p.m. 





Bound Volumes of 
** Concrete and Constructional 
Engineering ”’ 


BINDING cases for annual volumes of 
“Concrete and Constructional En- 
gineering ’’ can be supplied in cloth- 
covered boards lettered in gold on the 
spine with the title, volume number, 
and year of publication. Copies for 
binding should be sent post paid to 
Concrete Publications Ltd., 14 Dart- 
mouth Street, London, S.W.1. Where 
possible, missing numbers will be sup- 
plied at the published price to make 
up incomplete sets, but as many of 
the numbers published during the past 
few years are not available it is advis- 
able to ask the publishers whether they 
have the numbers required before send- 
ing incomplete sets. The cost of cloth- 
covered lettered cases is 6s. 3d. for 
each volume. The cost of supplying 
a case and binding a volume is 15s. 3d. 
including packing and carriage. 
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satisfactory—it is assumed that the high- 
sounding word “ technique ’’ means only 
mode of production. It is useless to have 
skilled design and specification without 
skilful and careful production and erec- 
tion. 


Building. 

Recent Developments in Prestressed 
Concrete. By S. C. C. Bate. Technical 
College, Great Horton Lane, Bradford. 
January 16. 7.15 p.m. 

Arbitration and Awards. By John J 
Clarke. Technical College, Cauldon 
Place, Stoke-on-Trent. January 16 
7.15 p.m. 

Introduction to Prestressed Concrete. 
By R. C. Blyth. School of Technology, 
Maidstone Road, Chatham. January 17. 
7-15 p.m. 

Application of Soil Mechanics in th: 
Design of Foundations. By H. B. Suther 
land. North British Hotel, Edinburgh 
January 17. 7.15 p.m. 

Weathering and Deterioration of Con 
crete and Cement Renderings. By C 
Hobbs. Technical College, Arragon 
Road, London, E.6. January17. 7p.m. 

Maintenance of Builders’ Plant. B 


J. Stafford. Technical College, Avenue 
Road,Grantham. January2I. 7.15p.n 

Dampness in Buildings. By J. P. 
Latham. Mining and Technical College, 
Library Street, Wigan. January 21 
7.30 p.m. 


Control of Concrete Quality on Sites 
By R. A. Kenny. College of Art and 
Technology, The Newarke, Leicester. 
January 22. 7.15 p.m. 

Problems of Plastering and Rendering 
By E. L. Westbrook. Council Offices, 
Aberystwyth. January 22. 7 p.m. 
Also Trafalgar Institute, Charles Street 
Milford Haven. January 23. 7 p.m. 

Economics of Multi-story Flats Desig 
By C. N. Craig. Ministry of Works, 
Ashley Street, Bristol Street, Birmingha: 


January 23. 7.15 p.m. 

Foundation Problems. By N. H. 
Buchi. Cleveland Scientific and Te 
nical Institute, Middlesbrough. Janu: 
29. 7.0 p.m. 

Pipes and Pipe Laying. By. N. W. 5. 
Clarke. Technical College, . Wulfruna 
Street, Wolverhampton. January 40. 
7.15 p.m. 


Arbitration in Building Disputes. 
Norman P. Greig. College of Art, Green 
Lane, Derby. January 31. 7.15 p.™. 
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ACCORDING TO 
QUANTITY 





WATER - 
PROOFER 


MIXING 
RATIO 


Down to 26°F -1:10 
Down to 2!°F-1:8 


QUICK 
SETTER and 
HARDENER 





COMPLETE 
FROST 
PROTECTION 
from 5/3 per 
cu. yd. 





FOR CONCRETE AND CEMENT MORTAR MIXES 


Add EVOSET 101 T.S. to your mix and work throughout the winter. 
No costly stand-off time—no waiting for the weather. EVOSET 101 T.S. 
has no corrosive action on steel and will not affect properly embedded steel 
reinforcements. EVOSET 101 T.S. Frost Protective and Waterproofer 
can be used in conjunction with Evode Mortar Plasticiser and will not 
deteriorate in storage. 

aN 


EXeTT4 EVoDE LiMiTED - STAFFORD - ENGLAND 
shares Telephone: 1590/1/2 Telegrams: Evode, Stafford 


London Office: | Victoria Street, London, S.W.1 Telephone : Abbey 4622/3 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, tos. Other miscellaneous adver- 
tisements, 5d. a@ word: 10s. minimum. 
Displayed advertisements, 35s. per column 
inch. Box number 1s. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Experienced reinforced con- 
crete detailers required for interesting and varied work 
with a large firm of building and civil engineering con- 
tractors. 5}-days’ week. Canteen facilities. Apply, 
giving full details of experience, age, and salary required, 
to Box 4324, CONCRETE AND CONSTRUCTIONAL ENGINEER- 
1nG, 14 Dartmouth Street, London, S.W.x1. 


SITUATIONS VACANT. R. L. Bourqui & Partners 
require experienced designers and detailers immediately. 
Designers must be fully conversant with Code of Practice 
and L.C.C. Bye-laws, and able to design framed structures 
from estimating stage to final details. Knowledge of 
design of industrial structures also an advantage. Detailers 
to be first-class draughtsmen with good printing and line 
work, able to construct general arrangement drawings and 
details from designers’ calculations. Holiday arrangements 
honoured. Good salaries offered to conscientious and 
competent men. Junior draughtsmen also required. 
Telephone Elmbridge 0439 for appointment. 


Opportunity for 
Reinforced Concrete Designers... 


to join the London staff of 


BRC 


There are opportunities for Reinforced 
Concrete Designers in their New London 
Office at 54 Grosvenor Street, equipped with 
controlled heating and ventilation and 
canteen. Five day week — 37} hours — 
Pension Fund. Salaries are reviewed annually. 
Designer-Detailers with good experience 

will be offered salaries of £750 to £950 per 
anaum, and Detailers with some design 
experience, up to £750 per annum. 

They also have a few openings for Student 
Apprentices of good educational standard and 
for Students who have just completed the 
Higher National Certificate Course. 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer : 
A. P. MASON, B.Se., M.1.C.B., M.1.Struct.B., M.ASCE 





m-w.813 | 
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SITUATIONS VACANT. Consulting structural engineers 
in new modern offices conveniently situated in Central 
Liverpool have vacancies for reinforced concrete and 
structural steel designer-detailers, in the salary range of 
£600-{£800 per annum. Special opportunities exist for those 
interested in nuclear energy projects, and appointments 
in this field carry additional increments in salary. Posi 
tions offered are permanent with excellent prospects. Staff 
bonus and superannuation schemes are in operation. 
Apply in confidence, giving age and full details of experi- 
ence, to Box 4321, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Detailer-draughtsman required 
for varied reinforced concrete work in sub-contractors’ 
head office opposite Euston Station. Permanent, pro- 
gressive, and superannuated post. Five-days’ week. 
Telephone for appointment. EUS. (London) 4096. 


SITUATION VACANT. Civil engineering draughtsman 
required for work in London office of large civil engineering 
contractors. Work of varied nature, with scope for 
initiative and advancement. Commencing salary {600- 
£800 depending on experience. Five-days’ week and 
luncheon vouchers. Pension scheme operates. Box 4228, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Senior reinforced concrete 
designers wanted by leading reinforced concrete engineers 
and contractors. Must be fully conversant with Code of 
Practice, L.C.C. Bye-Laws, and able to design light-framed 
structures from estimating stage to final details. Five- 
days’ week. Pension scheme. Progressive position, 
Starting salary from {900 upwards according to ability. 
Juniors also required, similar conditions. Write Box 
4172, CONCRETR AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Assistant structural engineers 
required with experience of reinforced concrete design. 
Experience of precast techniques advantageous. Salary 
according to experience and qualifications. Apply in 
writing to TECHNICAL MANAGER, Tue Scottisn Construc- 
Tion Co., Lrp., Sighthil] Industrial Estate, Edinburgh 


SITUATIONS VACANT. Designers and detailers for 
reinforced concrete and structural steelwork in civil 
engineering department of Tue Coprrr Co. (G.B.), Lrp., 
140 Piccadilly, London, W.1. Wide variety of structures 
for colliery and chemical engineering, etc. Rudimentary 
knowledge of general building and drainage useful. Five- 
days’ week. Staff pension scheme. Write stating age, 
experience, and salary required. 


SITUATION VACANT. Reinforced concrete designer for 
work in Victoria Street, London. Five-days’ week, non 
contributory pensions scheme after three years’ service. 
Progressive position. Five years’ or more experience with 
reinforced concrete specialists preferred. Write, giving full 
particulars, to THe Spencer Wire Co. (DEVELOPMENTS 
Lt»., 53 Victoria Street, London, S.W.1. 


SITUATIONS VACANT. The f 
‘TwisTeeL’ REINFORCEMENT, Ltp., require reinforced 
concrete designers and detailers. Write, stating age and 
experience, to the Cu1reEF ENGINEER at 30 Pinkston Road, 
Glasgow, C.4. 


Glasgow office of 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies for STRUCTURAL ENGINEERS in 
the DISTRICT SURVEYORS’ SERVICE. Duties 
include checking of calculations and/or supervision 
of works in progress. Structural knowledgé 
essential. GRADE II (salary on scale {987 to 
£1184), GRADE IIIS (up to £987), and ASSIS- 
TANTS (up to £818), with starting rates according 
to qualifications and experience. 

Particulars and application forms obtainable 
from THe Arcnitect (AR/EK/DS/s5), County 
Hall, S.E.1. (2082.) 
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SITUATION VACANT. Young engineer or designer, with 
experience of reinforced concrete design, required for 
London office of civil engineering contractor. fork will 
mainly involve calculation and aes of project 
schemes under supervision of qualified engineer. ign 
experience or interest in prestressed concrete an advantage, 
but not essential. Telephone Victoria 4274 (ext. 12) for 
appointment, or write to THe Lonpon FEerro-ConcreETE 
Co. Lrp., 247 Vauxhall Bridge Road, London, S.W.x1. 
Good opportunity for a suitable applicant. Bonus and 
pension schemes apply to this appointment. 
SITUATIONS VACANT. The Trussed Concrete Steel 
Co., Ltd., have vacancies in their London, Harlow, Glas- 
gow, Birmingham, and Manchester offices for reinforced 
concrete designers and detailers. Five-days’ week, pension 
scheme. Apply, giving full particulars of age, education, 
and previous experience, to the ENGINEERING MANAGER, 
Truscon House, 35-41 Lower Marsh, London, S.E.1. 
SITUATION VACANT. Technical officer. A position is 
available in the Midlands area for a trainee-engineer 
interested in concrete technology and prepared to study 
engineering or science course. Permanent appointment 
on graduation, with excellent opportunity for advancement. 
Written application to Reapy Mixep Concrete Ltp., 
19 Dartmouth Street, Westminster, S.W.1. 
SITUATIONS VACANT. Taytor Wooprow Construc- 
TION, Ltp., offer first-class prospects for active and ex- 
perienced site civil engineers, structural design engineers, 
and soil mechanics geologist engineers. Apply to S.E., 
Ruislip Road, Southall, Middlesex. 

SITUATION VACANT Consultant requires reinforced 
concrete detailer with elementary design knowledge Six 
to eight years’ drawing office experience. Good wages. 
Hammersmith area. Box 4410, ConcreETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATIONS VACANT. Consulting engineers require 
reinforced concrete and steelwork designers and designer- 
draughtsmen for varied interesting and responsible work 
in London. Several years’ experience and ability to work 
without supervision essential. Salary from {750 r 
annum according to age and experience. Apply Bie 
Bruce Waite, Woire Barry & Partners, 1 Lygon 
Place, Grosvenor Gardens, London, S.W.1. Telephone : 
Sloane 0431. 


SITUATIONS VACANT. Reinforced concrete designers 
and dctailers required for work on varied and interesting 
projects. 35-hours’, 5-davs’ week. Half-yearly bonus. 
Pension scheme. Apply in writing to A. C. Witson & 
PARTNERS, Ltp., Design House, The Mall, Ealing, London, 
W.5, or telephone Mr. J. Cutter at Ealing 9543 for an 
appointment. 


NATIONAL COAL BOARD 
SOUTH WESTERN DIVISION 


Civil Engineering Draughtsmen and Designer 
Draughtsmen are required at the Divisional 
Drawing Office of the National Coal Board at 
Tredomen Office, Ystrad Mynach, Hengoed, Glam. 
Applicants must have experience in one or more 
of the following branches : 

Buildings 

Reinforced concrete 

Foundations 

Sidings 

Roads ° 

Salary, according to experience and qualifi- 
cations, will be within one of the following ranges : 

£655-£765 

£695-£815 

£715-£965 

£765-L1015 

Applications, which should contain full particu- 
lars of age, experience, qualifications and posi- 
tions held, should be sent to Starr DEPARTMENT, 
NatTionaL Coat Boarp, Cambrian Buildings, 
Mount Stuart Square, Cardiff, to reach there not 
later than 31 January, 1957. 
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CIVIL AND/OR STRUCTURAL 
ENGINEERING ASSISTANTS 
are required by 
SCOTT & WILSON, KIRKPATRICK 
& PARTNERS 
CONSULTING CIVIL ENGINEERS 


47 Victoria Street, 
Westminster, S.W.1 
for the following appointments : 


. Steelwork Designers for London Office. 
2. Reinforced Concrete Designers for London 
Office. 
3. Resident Engineer for important Contract in 
Monmouthshire. 
Candidates for appointments Nos. (1) and (2) 
should be preferably Corporate Members of the 
Institutions of Civil Engineers or Structual En- 
gineers and should have had at least three years’ 
practical experience in the design and detailing of 
reinforced concrete or steel structures, and for 
appointment No. (3) should have had thorough 
practical experience in the construction of Rein- 
forced Concrete and steel structures and general 
civil engineering works. 
Starting salaries will be fixed according to age and 
experience and there will be a site allowance for 
the third appointment. Pension scheme, luncheon 
vouchers and 5-days’ week are applicable to the 
London, Office appointments. 
Applicants are invited to write to the above address 
stating age, professional qualifications and details 
of experience. 


LONDON COUNTY COUNCIL 


ARCHITECT’S DEPARTMENT 
Vacancies for Engineering Assistants (up to £818) 
and Engineer Grade III (up to £987) in the Struc- 
tural Engi ing Division. Work includes steel- 
work and reinforced concrete design and detailing 
for Council's buildings. Particulars and applica- 
tion forms from Arcuitect (AR/EK/SE/3), The 
County Hall, London, S.E.1. (1278.) 


SITUATIONS VACANT. Senior reinforced concrete de- 
signers required. Must be experienced in the design of 
foundations and structures. High salaries will be paid to 
suitable applicants. Modern semi-detached houses avail- 
able shortly. Grant towards removal expenses. Pension 
scheme. Apply the Power-Gas Corporation Ltp., 
Stockton-on-Tees. 


SITUATION VACANT. Structural engineer required to 
take charge of drawing office in Southern Counties. Only 
fully qualified men should apply, whose experience covers 
all classes of reinforced concrete design and prestressed 
concrete. Applicants should be between 35 and 45 years 
of age. Salary will not be less than {2,500 per annum, with 
prospects of yearly increases and a seat on the Board of the 
company in due course. All applications will be treated in 
the strictest confidence. Box 4411, CONCRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATIONS VACANT. Designer-detailers and detailers, 
experienced in reinforced concrete, required for London 
professional office. Knowledge of steelwork an advantage 
but not essential. The work is very varied but principally 
structural in character, including prestressed and shell 
construction. There will be scope for initiative and 
advancement. Opportunity for site visits. Five-days’ 
week. Apply, with full particulars, to Farmer & Dark, 
Romney House, Tufton Street, London, S.W.1. 


SITUATION VACANT. The B.R.C. Engineering Co., 
Ltd., require a representative, age about 25 years, with a 
knowledge of reinforced concrete design. Car provided. 
Box 4412, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

(Continued on following page.) 
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NATIONAL COAL BOARD 


CIVIL ENGINEERS and antity Surveying 
} Assistants required by N.C.B.’s Reconstruction 
i Dept. at ion Headquarters for the following 
superaunuable appointments. Salary according 
to qualifications and experience within inclusive 
i ranges stated. 
| PROGRESS ENGINEERS for programming and 
progressing of major surface colliery constructions 
involving considerable travelling in the coalfields 
with only short visits to H.Q. Sound field ex- 
perience on large building and civil engineering 
projects, especially on co-ordination of sub-con- 
tracts and phasing of works, is required, with full 
membership of Inst.C.E., R.1.B.A., or R.LC.S. 
(Building), or equivalent qualification. Range 
£1500-£2000. (X.529/G.) 
SENIOR CIVIL/STRUCTURAL ENGINEER 
with at least ten years’ specialised experience in 
reinforced concrete design and, preferably, a sound 
knowledge of prestressed concrete. Cor te 
membership of 79" is required. ange 
£1500-£2000. (X.530/G 
CIVIL ENGINEER with at least 2 years’ design 
office experience on structural work and general 
building construction. Applicants should have 
passed some part of the qualifying examination 
of a recognised professional institution or be 
preparing for such examinations. Scale {£500- 
£1000 with aminimum of {650atage25. (X.531/G.) 
QUANTITY SURVEYING ASSISTANTS. 
Applicants must have passed the intermediate 
examination of the R.I.C.S. and have had sub- 
sequent practical experience of not less than three 
| years for appointment in Grade 1 posts (scale 
|  £667-£804 male), of up to three years for Grade 2 
post (scale £558-£657 male). (X.532/G.) 

Write, stating age, education, qualifications 
and experience, to National Coal Board, Staff 
Dept., Hobart House, London, S.W.1, marking 
envelope with relevant reference number, before 
22 January, 1957. 


SITUATION VACANT. Assistant resident engineer re- 

uired for major road and bridge contract in London area. 
Tpedienee of reinforced and prestressed concrete bridge 
construction, earthworks, and concreteroads, advantageous. 
Salary up to {1,200 per annum. Write, stating age, 
qualifications and details of experience, to Harry Brompton, 
Consulting Engineer, 7 Hobart P'ace, Westminster, S.W.1. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 
Vacancies for STRUCTURAL ENGINEERS in 
| the DISTRICT SURVEYORS’ SERVICE. Duties 
|  imelude sas pee | of ee ee and/or supervision 
| of wor’ Structural knowledge essen- 
| tial, GRADE IIIs (up to £987), and ASSISTANT 

(up to £818), with starting rates according to 
qualifications and experience. 

Particulars and khan forms obtainable 
from The Architect (AR/EK/DS/5), County Hall, 
London, S.E.1 I. (2082) 





“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a. postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 














January, 1957 


CITY OF NAIROBI 


APPOINTMENT ved ASSISTANT ENGINEER 
(STRUCTURES). 


+) Ser pe are invited for the permanent non- 
established post of Assistant E: © (Structures) 
in the Department of the City Engineer. 

Applicants should be Corporate Members of an 
poe engineering institution and preference 

ill be given to C te Members of the + 
tion of Structural Engineers. They should have 
had experience in the design and checking of large 
steel and reinforced concrete structures. Experi- 
ence with a Municipal Authority will be an 
advantage. 

The post is a pensionable one and is in the 
salary scale {1606 x £50—{£2056 per annum. 

The successful applicant will be required to pass 
a medical examination before appointment. 

Priority in the allocation of housing in the 
Council's estates is granted to married members of 
the staff. 

Application forms together with a summary of 
the main terms and conditions of service applicable 
to the appointment are available on request from 
the East African Office, Grand Buildings, Trafalgar 
Square, London, W.C.2, and from the Establish- 
ment Officer, P.O. Box 30037, Nairobi, Kenya, 
from both of which addresses further information 
may be obtained. 

Applications on such forms should be made so as 
to reach the Establishment Officer, P.O. Box 
30037, Nairobi, not later than Saturday, 16th 


February, 1957. 
Canvassing either directly or indirectly will result 
in disqualification. « 
Town Hall, Joun RiseBorovc#, ‘* 
Nairobi. Town Clerk. “3H 
13th December, 1956. 
FOR SALE. 


FOR SALE. Steel tubes and fittings. 
blanks, etc. List on request. 
Bath Street, London, E.C.r. 


Sections, strfps 
E. Streruens & Sow Lro., 
Clerkenwell 1731. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. Bri- 
man’s, 2t Hobart House, Grosvenor Place, London, S.W.r. 
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Trent Gravels 


10,000 tons per week 
Washed & Crushed 14 in. to } in. 


We are the leading suppliers of high-cless concrete 

aggregates in the area shown above. Prompt 

a guaranteed and keen ——— prices 
Send for samples and prices. 


TR ENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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